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TE LESCOPES 
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VW RABBIT: 
Owners say U.S. 
model is better 
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for a home solar-heat 
system. ..and much more! 
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GOOD KM ft 
After F5 minutes, Fiat. 



GOODRICH 

Aftnr J$ minutes. Fiat;. 



MtCHEUN 

After 15 minutes. Fist. 



UNIRO YAL 
No air loss. 



Testing was supervised by *1 mdependen t testing labora tory 
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UNIROYAL FLATTENS 
THE COlWETmON. 




Why would we drill a hole in 4 feeding brand-name tires? For one very good reason : to prove that alt steel-belted 
redials are not alike. To prove that Uniroyaf's Royal Seal is the one that won't leave you flat 

We drilled $ 3 IW-ineb hole in each tire . The results Goodyear, Goodrich , and Michelin were flattened. 
Uniroyal wasn 'f. That's because inside the Royal Seal is a rubber sealant compound that effectively seals 90% of 
tire-tread punctures of 3 H6" o r less in diame ter , ; the sfce of most tread punctures. Without jeopardizing the tread \ 

the balance or the uniformity of the tire. So you can drive for the full 
life of the tire. 

This is great news if you don 't like stopping on busy highways 
or lonely back roads. With Royal Seal, chances are you won t get one 
of the approjtima tely 53 million flat tires tha t 
happen in America yearly 

When you're looking for the right ti , 
remember the test that proved Unroyal 
beit. When you compare us for quality at 
compare uj? for price. . .you'll buy the tire 
that won't leave you flat Royal Seal, 

WHEN mu COMPARE , YOU WANT UNtROYAL THERE . 
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When the tresd is pvrtftuted, (JWroyjft 
sp^i: idi’ svatant Mlormfk&tiy Suf munch the 
puncturing object M ^Vrt>i- 

tjtitwn, the sextant fiSfs the gup, preventing 
I. He *irt titipf 
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beginning on page 104 in lhig. issue 
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COMPARISON SHOPPING. 

ITS EASIER AT 

THE INSURANCE STORE 





Just about any 
type insurance you 
can possibly need is 
under one roof at The 
Insurance Store. Not 
j u$t fro m on e com pa ny, 
not just for one price, 
but a wide selection 
from all sorts of leading 
companies — like The 
Continental Insurance 
Companies, one of the 
largest property and casu- 
alty insurers in the world 

What this means is that 
you can sit down with an 
independent agent and noo- 
dle the right program for you, 

You can't do that at State Farm 
because they sell only State 
Farm insurance. Something at 
an Allstate desk, or any other 
one-company operation. But at 
The Insurance Store you can 
compare prices, and coverages, 
and services, can even com- 
bine most of your needs into one 
simple policy 

You II be saving time by comparison 
shopping all mane place You may even 
save money, Sound simple? That's be- 
cause rt F $ simply easier at The Insur- 
ance Store. 

To find your nearest insurance Store, 
call any agent listed in the Yellow 
Pages under Continental 
Insurance. 



The 
Insurance 

Store 



featuring 



Continental Insurance 
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Tb prove just how tough 
the new Stihi 010 chain saw 
really is,we pulled It down a 
washboard road. Slamming 
andbouncingit over ruts and 
rocks. Crashing it into logs 
and pounding it into the sand. 
We even pulled the Stihi 0 1 0 
through a pond. And then we 
started it, on the first pull. 

Eemarkable? Compared 
to other chain saws, yes. But 
compared to other Stihls, no. 

You see, this rugged saw 



is designed and built the 
same way our heavy-duty 
professional models are, 
With the same magnesium 
alloys, for example, giving 
the 010 superior strength 
and the best cutting speed 
in its class And the same 
type of ignition and auta 
manic oiling systems for 
dependable starts 
and smoother 
operation. So 
naturally we 




expect it to stand up to the 
same type of daily tortures 
that professional loggers 
put their saws through And 
occasionally a little more. 

So if you're looking for 
a chain sawthat really 

takes punishment 
like a prowe ve 
got youi number. 
The Stihi 010, 



srmf~j 






The World's Largest 
Selling Chain Saw. 
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LETTERS 

ID THE EDITOR 



A cut above 

The article Hand Mowers: Keep 
Y otir Lawn anti Yourttdf in Sftape 
(Mar. '80. page 146) reminded me of 
an old mower that had been atored 
away since 1957. Thanks to your ad- 
vice, it looks and works as good as or 
better than new. I think 1 have 
found a new hobby: buying old, 
rusty mow era at auctions and ga- 
rage sales for next to nothing and 
then selling the reconditioned mow- 
er for a nice profit* 

ORLO C, BURCH 
OLD FORGE. N Y. 

Alive and, wall. . . , 

Congratulations for what is proba- 
bly the most asinine, immature and 
insensitive title 1 have ever seen in a 
major magazine: World War I I in the 
Air Is Alive and Well (June "80, page 
96). The title was stupid and not de- 
serving of a publication of PM’s 
worth. 

C.W, JOHNSON 
STUDIO CITY. CALIF, 



Table fable 

In the July '79 issue, you featured 
complete plans for a classic oak din- 
ing table (ffrdfof a Classic Oaken Ta- 
ble, page 92). The table in the accom- 
panying photo was made as a first 
project by a 17-year-old high school 




Larry Zlmmarman'a labia, from PM plan*. 



senior, Larry Zimmerman. The 
grading and work are superior. 

MRS. LYLE ZIMMERMAN 
STERLING, ILL. 



Looking at the photo, we agree. 
Thanks for sharing if with us. 

Corrective vision 

In the June issue in the caption on 
page 97, you identify “A flight of 
four P-51 fighters , . , if that are 
shown on page 96. As an ex-M urine 
Corps pilot of some vintage, I’ll bet 
that those are SNJs, or AT-6s as the 
Air Force called them. 

PETER G. JOHNSON 
PARK RIDGE, ILL. 

Pilot Johnson's eyes ore stiff jit. 
Those are AT-6 trainers, as other PM 
readers noticed. The planes had tm- 
mediately followed a flight of Mus- 
tangs into the field; the photographer 
mislabeled the frames. 

A lot of rot 

On page 167 of the March issue { Pro- 
tect Against Rot and Insects With 
Pressure-Treated Wood), the word- 
ing under "'When you go to buy” 
should read: "Pieces designated lp-s 
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ABOVE GROUND USE ONLY ,Zk . . .,** in- 
stead of LP-22. 

PM, DJLBECK 
TIMBER PRODUCTS INSPECTION INC 
CONYERS, GA, 

Nothing new under the sun 

Everyone seems to be talking about 
solar energy, but it looks like PM has 
been publishing information on so- 
lar ’water beaters for some time. As 
early as May, 1930, you ran a story 
on how to build a thermosiphon so- 
lar water heater (Wafer Heater for 
Sunny Climes , page S75K Perhaps 
this will jog a few memories. 

RALPH J. LEWIS 
KENILWORTH, ILL. 

PM has been and always will be 
committed to making the latest tech ■ 
nolog y accessible to readers^ 

Let the sun shine in 

I have essentially the same solar 
hot-water system as that on page 84 
in the June issue {Doidt Get Burned 
By Solar Hip-offs). It works fine, but 
I learned the hard way that there 
had better be a one-way check valve 
between pump and collector. The 
system will thermosiphon at night 
and radiate away collected energy 



Unless just such a valve is installed. 

ED VERPLOEGH 

CORRALES. N,H, 

[ w r as very disappointed by the to- 
tally negative slant of the article. 1 
felt it left the impression that the 
people in the industry are not to be 
trusted. We need much more said 
about the positive aspects of solar. 
Bad news travels faster than good. 
So how about some articles on the 
good side of this industry? 

MICHAEL H. JUNG 
PORTAGE, WTS, 

The solar rip-off article is illus- 
trated with an inferior system. 
Water in the preheat tank should be 
in series with the conventional hot- 
water tank: the coil should be in the 
solar-collector loop. 

W.A. RERGLUND 
BYRON, MINN. 

The system ter showed would not 
necessarily thermosiphoji * ffte 

check-valve idea is good. The. article 
did not have a negative slant; we spe- 
cifically staled that a good solar sys- 
tem can save SO percent of fuel bills , 
It would be irresponsible* however , to 
ignore abtnaus shortcomings of the 



industry , PM has been writing about 
solar-energy systems since at least 
19m 

As for the " inferiority n of the sys- 
tem we illustrated, it was taken al- 
most completely from a Department 
of Housing and Urban Development 
publication , /( was rart intended as a 
blueprint but rather as an example. 
Solar systems differ widely tn many 
aspects of their design. One correc- 
torr,' Abraham M. Genen’s correct ti- 
tle is Setiior Consumer Fraud Repre- 
sentative for the state of New York, 

He’s grateful 

Just a belated thank you for the 
hundreds of dollars you have saved 
me through the answers in Car Clin- 
ic, On at Least two occasions, your 
reference to a manufacturer’s bulle- 
tin has given my dealer the accurate 
information needed to handle the 
problem. 

W.H. BRUNNER 
ST. PAUL, MINN, 

Correction 

The address for the Minibat ultra- 
light aircraft (How the New Home * 
6ui7t Ultralights Take Shape, July 
>80, page SO) is GLA Ine„ 841 Wins- 
low Court, Muskegon, Mich. 49441, 
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Electronics— all that h s new! 

I stood at one end of an aisle so lon^ 
that there was almost an horizon ef- 
fect. Qn either side of me blared the 
very latest stereo equipment, watt- 
age drowned out by the milling 
sounds of more than 50,000 people 
within the vast hall where the Chi- 
cago Consumer Electronics Show 
(CES) mot this summer. 

More than 1500 exhibitors were 
showing their 138-1 lines ofeunsum- 
er electronics to retailers and the 
press. 

The beat goes on 

The audio exhibits were nothing 
short of fantastic in sound, quality 
and technological achievement. 
This will be one of stereo's best 
years, judging- by the equipment. 

Sony introduced a new line of fre- 
quency-synthesized, digital receiv- 
ers whose technological innards 
were enhanced with some magnifi- 
cent exterior styling. Also shown at 
the Sony booth was a new series of 
portable stereo components — small, 
take -a long receiver/ amplifier and 
preamp in their own little carrying 
rack- 

Kenwood introduced its Sta r Trac- 
er receiver, a beautiful set. Unlike 
most digital receivers whose num- 
bers only can be tuned to certain fre- 
quencies. the Star Tracer can he 
tuned throughout the FM range 
with a normal tuning knob. As you 
tune, the digital numbers seem to fly 
by, 

Take-alongs keep getting tinier. 
Technidyrte^s Hip-Pocket Stereo is a 
tiny cassette player and headphone 
combo that can be taken every- 
where, Sony's Walkman cassette 
player is a similar concept. Both 
show that stereo is no longer a sit- 
and-enjoy venture but is now com- 
pletely mobile. 

Booming down the highway 

And, speaking of mobile, the world of 
autosound is roaring along with no 
red lights in sight. This was one of 
the largest exhibit areas, with many 
manufacturers and new products. 

The newest items in autosound 
are the rack-mounted component 
sets that just about everyone 
seemed to be offering this year. Glit- 
tering design features make these 
units look more like jewels than the 
mean, mobile hi-fi machines that 
they really are. 

We liked Spsrkomatic’s little 
equalizer that used an illuminated 
green line to show the exact “shape" 



MOWTOR 

Protecting 
a splice 

Hava you aver soldered 
Iwo wires (soother and 
wondered how lo protect 
the bare splice? 

Try beat-shrink tubing. 

It couFdn't be simpler lo 
u$e. Just slip it over the 
splice. Than beat ii with a 
malch, end ii shrinks in a 
light insulaiing bond all 
around the splice - 
it's available at most 
electronics stores in vary- 
ing di'Omeiers (and is a 
stock item at Radio 
Shack), Try ii on your nexl 
project or repair, 




of the sound curve even as you re- 
aligned the frequencies. Pace-Altua 
came through with a delightful 70- 
watt, seven-band, amplifier-and- 
equalizer combination complete 
with LED power lights and a fader 
control. 

Clarion showed its much-touted 
and impressive Magi-Tune system, 
which it claims offers the best FM 
reception in a car. It looked (and 
sounded) good to us and we'll have a 
full report in a later i&sue. 

Toys do more than beep 

We would have played more with 
Milton from Milton-Bradley, but the 
long line of people waiting to be in- 
sulted by this talking wonder dis- 
couraged usE Other talking toys 
were in evidence, such as the new T 
Speak and Read series from venera- 
ble Texas Instruments. 

Displays, too, have gotten crazy 
and wild — no more tiny dots of light 
dimly lit- Mego's Toaa-wp is a hand- 
held game featuring a cute juggler 
whose arms you control — try not to 
drop the eggs] Kenner’s now Foof- 
ball has a fully animated player fig- 
ure who can throw a pass, punt and 
tackle. 

Chess games are now the next 
best thing to a real partner. Fideli- 
ty’s new line of Chess Challengers of- 
fers not only a voice but a board that 
senses how you move the pieces and 
lights to show you where the com- 
puter moves; no more keyboard in- 
put. 

And fioritf, from Applied Con- 
cepts, has grown a hand — yep, a lit- 
tle claw moves the chess pieces, and 
he, too, has an automatically sens- 
ing board. 



Here, there, everywhere 

Panasonic unveiled its new hand- 
held computer, as did Sinclair and 
Nixdorf. All are impressive and we 
will have a feature story very soon. 
Size is coming down— and price? 
The Sinclair machine is scheduled to 
sell for $200. 

Quasar showed a new, three-gun 
and rear-screen projection TV that 
should give RCA's widescreen some 
competition. Hitachi showed a new 
six-hour programmable Video Cas- 
sette Recorder controlled by a mi- 
croprocessor and smaller than any 
competing unit. 

Technics showed a new turntable 
that is so automated that it can oven 
he used vertically, 

BSR released The Timer, a new 
control center for its popular line of 
remote-controlled outlets. Add this 
to an existing BRR remote system 
and you will be able to completely 
program and automate every appli- 
ance that you currently have in your 
house. 

This CES showed everyone that 
the world of electronics is a growing, 
expanding and popular one. Stay 
with us as we continue to bring it 
home to you, iw 




H£aT-ShRiNK TUBING 
PUSHED OvEfi BARE WIRE 



TUBING SHRINKS 
AROUND SPLICE D WIRE 
WHEN HEATED 
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IF RISING 

FUEL COSTS 
MAKE YOU 

BLUE, 

THINK PINK. 






double in the 



Cheer up, things could get wor® 3 
The cost of fuel, for instar, v 
next ten years * 

But you can fight back. With an extra layer of pink 
Owens-Corning Fibergtas® insulation in your 
attic. Pink Owens-Corning s is America's 
best-setling insulation. Add 'i a little extra. 

Insulate your attic, walls exposed 
to heat and cold, and floors 
over unheated garages and 
crawl spaces. The way things are, 
it could be more expensive not to. 

Savings vary. Find out why 
in the sellers fact sheet on 
R-values. Higher R-vatues mean 
greater insulating power, j wr „ COMINfc 

FlBERGLAS 



C UAC-GeoNn V& 0 -C 1 - OjfP l^Q 

v ! j-k. 4 ,3a ■ ■? 'i'," " 1 nj 

J 



* Source: Date Resources. Inc, 





LIGHTS: 13 mg. ri iaf,l.l mg. nacodru. 
K1MG: 16 mg. W.11 mg. flintiM, av. per cigaf&ne by FTC method. 
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New GLC gets twd 




It's still a GLC, but is it stilt a “great 
little ear”? First photo of .Mazda's 
a) I -ne w, fro n t-wh ee l - cl ri v e G LC m o d - 
el shows crisp styling, but what's it 
like to drive? We won't know until 
next month when the Firsthand Re- 
port of our GLC test drive in Japan is 




GLC transverse Four drives front wheels. 



scheduled to appear, The three-door 
hatchback (above) and five-door 
hatchback will go on sale here next 
month. The GLC for l 8l is a wedge- 
shaped eeonocar unlike the original 
GLC introduced in 1977 {see Driving 
Mazda'* New Piston Packin’ GLC , 
page 197, Mar '77) 

The complete redo abandons the 
long dviveshaft and goes to trans- 
verse front engine with fwd. The 
Four displaces 1.5 liters and will 
take the car 1U percent farther than 




Seals told flat for Impromptu camping. 



the current rear-drive model. If you 
want to drive a steady 37.5 mph, 
you'll get 59 mpg, according to the 
Japanese equivalent of the EPA. 
The new GLC, built on a 93-ineh 
wheelbase, will, I'm sure, be found 
very appealing by an increasingly 
sophisticated U.S. car buyer. 

Already, Mazda plans followup 
notch back models. 

Cookin’ on all five 

It's nice, every now and then, to get 
away for a few miles. 1 headed out of 
town earlier this summer with 
Audi's new five-cylinder 4000 and 
didn't return until 500 miles later. 
The escapade ran the odometer on 
the metallic -green two-door with 
airconditioner and automatic trans- 
mission from 1000 to an even 1500 
miles, scarcely broken in. Two fill- 
ups of 1 1.3 and 13.7 gallons made the 
arithmetic easy, and my trip log 
shows that the JOQO’s fuel consump- 
tion rate for the week of swift, com- 




Clean machine Ja five-cylinder Audi 4000, 



fort able driving came to 20 mpg, on 
the nose. To me, that was on the low 
side, but considering that 1) the en- 
gine is still breaking in; 2) the trans- 
mission is automatic; 3) the *nr con- 
ditioner was on a lot; 4} I wasn't 
driving for all-out economy; and 
that, 5) I was enjoying the perfor- 
mance boost from the big Five under 
the hood, the 20-mpg figure isn’t all 
had. The EPA figures are 20 city and 



2b highway; 23 combined. Owners of 
four-cylinder 4000s with four-speed 
transmissions got 25.5 in town and 
31. fi on trips in our PM Owners Re- 
port (page 120, Mar. '£0h 

1 000-cc car 

This Energy Conservation Vehicle 
(ECV) from BL Ltd. in England ran 
a constant 30 mph and got 100 mpg, 
but that was on an imperial gallon: 
With the U.S, gallon, the bantam- 
weight gets only R0 mpg. It owes its 




EGV won't be ready 'til gas hits (7/gal, 



fuel efficiency to an aluminum chas- 
sis, plastic body and aluminum-alloy 
Three, Jaguar Rover Triumph 
would love si bunch to sell right now, 
but it'll be years before the four- 
seater could be in production. 




This Hesketh V-Twin should make 
some noise when it reaches volume 
production early in ‘8L The one-li- 
ter, high-performance machine is 
the first new British motorcycle in 
years, The bike uses a unique coaxi- 
al chain layout to keep the chain Un- 
der constant tension for better pow- 
er to the rear wheel. It’s strictly a 
machine for high rollers and should 
be capable of wicked wheel iesL !W 
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A story of corruption & power. 



inside ever/ worn-out muffler, there's a 
powerful story a story of a new muffler called 
Hirbo-Flow, 

A story old as any car still on the road 

Your muffler Glows out or rusts out The 
noise is terrible, and the mufflers unsafe. 

But before you can get it replaced, you 
notice a difference in power 

Your car moves our faster. There s more pep 
to the old engine. Maybe you even notice better 
gas mileage 

Then your new muffler is installed, and all 
is Quiet and: safe again. And you think it's just 
your imagination that your cars performance ES 
a bit sluggish 

it's nor your Imagination it s power- robbing 
back pressure i Normal car mufflers simply 
have to keep quiet and live with it.) 

The new Turbo-Flow muffler is designed with 



extra-large flow tubes that reduce back pressure, 
boost horsepower and can improve gas mileage" 
Maremont developed Turbo- Flow to keep 
cars quiet without stifling their performance 
This breakthrough was so remarkable we dldn t 
want it to end there. So we also gave Turbo-Flow 
a Lifetime warranty 1 

Don t replace vour worn-out muffler with 
just another muffler. Ask for a powerful new 
Turbo-Flow from any service station, repair shop, 
or auto parts store. You couldn t imagine a 
happier ending. 

■ComtMftd to ofigirm equipment type- muffle TrtuHi, mhUtoU 1 

on request ■'Cusraniwdfor : >s. lungas you own your tj r Lace* 
ann accessory pa'm not inducted 

wtaRewiONT® 

TURBO-FLOW 






aer '.ac* nm nnancm 





Lathe Starter Kit fncfudes: 
ATLAS 6"LATHE 
1WOTORKIT 
3 - JAW CHUCK 
CUTTER BIT SET 
t DRILL CHUCK KIT 
STR.RI.LTJOQL HOLDERS 
245 PAGE MANUAL 




ONLY 



$54306 



PI US SltlPPINC-fHAMDIIIIE 

tlQ.it. If l*|h*4«d <a*li ptirthiMrf (iwHttV. 

S(an«r Kit contains I YOU iih-kS In begin 
turning meial iminfldtately, Atlas 6" lathe 
Kn I ipintflfl speeds, 6 J ' swing qyer bed, 19I14 J ' 
between centers, Tim ken tapered rpiier bear- 
mgs. reversible power long itu d i nal feed. Cuts 
8 to 96 threads per inch. Basie laths includes 
graduated compound itss. toot pou Msembly. 
change gears, threading diaJ, v-beli, motor 
pulley with 5/8" bore, two 60 4 effmsrt, 

MSnehta. Measures 1 1 "x 1 7V'x34" long. 

Madu in U r &A r Metric modal ivii litile. 



THE BASIC LATHE ONLY, less motor 
and starter kit accessorial, may be pur 

chased iot $425.00 plus $30 00 Ship- 
ping /Hindis ng. (See coupon fallow.} 



• Sny wj r ft tan fittonce, Return pureham w; r-1 .n 
!5 days *0r fuff refund if no t a tisfied 

* Qrte year guaranty*. 

+Ptk*t sublet to change «¥r thou t net tie. 



ATLAS PRESS tQM/ANY, P*" 325 

2019 Ftortft PilcNr, Kilim« Wl m law? 

Mail To AT L as' PH ESI COMPA NY Uafri. 326 

n i9 ND'ih P-K.h*i, Kilamiwfl . m i -tftynj / 

□ YES. fllaaa- land nw. Ichitk jpprnpru-H tom) 

□ A | lit Sellar Kiltit. no. 10j3-1 

□ Aiim 6" Liihr dp** m. r, a. "H ion Iwiififlui siHic 
ICMtWfiflJ 

EkIoiir is rr-v check *f moruy urdfr lw O S5?3 QOSll*1*r Kn 
Of UlahUDD Lilhl u-.lv IPritti miSudi Sfiipfiing/Hindlirq 1 

Chltgr my nrifir 1* □ VIJA □ ttniAl tft*iu 

Aciiiji'i Nd Estp pita 

H&\v 

Ada™ 



Cily. Siatc. Zip „ 

□ Sand rha yaur F HE E AlUi Ln ili>| . 

Mulligan ir>d liid-m CuitamriE add IK sail Igi bclcn 
Snip ping, 'Htna ’mg. LjUu tames via natal litqhi. $30 Ship- 
frfOJ'HlNHlflfl rill tfir (AMiguaiii l| flKltt Alaska and 



WIKI addnipnal I n i]M i* flnpl iliitntisiam T*lil n-ttir 

*».pu*s IZ.'Sl/BO 



NOTES 
FROM THE 
EDITOR 



W han the yoario crop of now curt I* Announced »*ch fall, we know 
that you PM readers are just as interested in a took under each 
hood as you are in admiring the shiny new sheet metal on the outside. 
You are the most enthusiastic do-it-yourself ear ow ners in the country., 
That's why, for the past few years, we've had an expert "Saturday 
Mechanic" look at 
all the new cars and 
let you know how 
easy or difficult 
they"! t be for you Lo 
service. He's Pant 
Wei sale r, who begins 
his scrutiny of the 
’81 cars on page 78. 

Paul Is a graduate 
of an automotive 
trade school and at 
one time made his 
living as an auto 
mechanic, so the 
underside of a ear 
holds no mysteries 
for him. He has been 
contributing to PM 
since 1963. and has 
been a member of 
the Society of Auto- 
motive Engineers 
since 1964. 

Kavplng « car In good ahap* is by no means the limit to the skills of PM 
readers. You are also the people who repair gutters and downspouts, make 
fine furniture in your workshops, put together personal computers, build 
kit boats and add rooms and decks to your homes. There’s a healthy supply 
of self-reliance in your makeup. You want to know ft ore things work and 
you want to wake them work. 

Long ago, you discovered the secret of getting a job done competently 
and honestly when you didn't have time yourself: You let it be known 
that you know bow things should work when they're done right. 

And have you noticed that when you can make things work, you're 
the one person in the neighborhood whom everyone consults for advice? 
You’re the kind of person whom futurist Alvin Toffler cites in his new- 
book, The Third Wave. 

An article adapted from Ehe book and printed in the Net? Yorfc Thu ex 
Magazine carried this title; A New Kind nfMtiit in the Making. In it, Toffler 
talked about a new ethic; "Having plenty of money still carries prestige. 
But other characteristics gain importance. Among these arc self-reliance, 
the ability to adapt and. survive under difficult conditions, and the ability 
to do things with one's own bands — whether to build a fence, to cook a 
great meal, to make one’s own clothes or to restore an antique chest,” 
Welt, we're not at ail surprised to find that our readers— good, old- 
fashioned do-it-yourselfers— have become recognized as the wave of the 
future, 

We think you've got it all together right now , so w e've started a publicity 
campaign to tell the world about you. We use the words New Achiever 
to describe the guy who can make things work and whn lives better because 
he can. We think you'll recognize yourself when you see it. m 




Paul Wokulor (lacing carroro) go-la * Ilf at lock undar l he 
hood with thi ox-port guldonco of Detroit vnglrieon. 
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HINTS 

FROM READERS 



Disposable brush 




Make a disposable brush from 
scrap materials and use it for 
spreading glue and for minor 
paint touch-ups. Pound end of 
small bamboo stick until fibers 
separate . — Walter E. Burton 

Substitute edging damp 




If you are in need of a three-way 
edging damp, try using a C -clump 
and wedge eik shown in the photo 
above. It will work every time* 

— Frank fh Day 



Lever-jaw pliers aid hammer 




i 



You can remove a ht adieus nail 
by gripping it in the claws of a 
hammer and clumping a lever- 
jaw pliers onto the nail, cksae to 
hammer claws. Roll hammer head 
to complete pull . — Ken Pattertton 

Aid tor boring metal 

An ink bottle filled with pure tur- 
pentine and h small watercolor 
brush kept near my bench drill 
press are handy aids, especially 
when boring metal, I simply dab 
on some of the turps from time to 
time during the operation. It acts 
as a lubricant and keep* the bits 
from overheating. 

— Harvey Ilf ul for 




That's the -reaction thru's made 
Puerto Rican Gold Rum tine of the 
fastest growing liquors in America 
today, It's the smooth alternative to 
bourbons, blends, Canadians 
even Scotch. 

Try our Gold Rum with soda, 
ginger ale, or on the nicks. The 
first sip will amaze you. The second 
will convert you, 



Make sure the mm is Puerto 
Rk sin. Th v people of Puerto Rico 
have been making rum for almost 
five centuries. Their specialized 
skills and dedication result in a rum 
of exceptional taste and purity. 

Mo wonder over SS l V, ol the rum 
sold in this country comes 
from Puerto Rico. 

PUERTO RICfifi RUfflS 

Aged lor schoothness and taste. 




I * Irtifi LiljIH f-luiYi- ■ ijl Pu^fto Rtf u r ucipt!'.-, wr-lu F ' jt :7lo HiCan Ruflli 
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SCHOOL CAM MATCH! 



NTS HOME TRAINING INVITES YOU TO 
EXPLORE MICROCOMPUTERS, DIGITAL 
SYSTEMS AND MORE WITH 
STATE* OF'THE'ART EQUIPMENT YOU 
ASSEMBLE AND KEEP! 



When it comes to electronics home study, no 
school matches the training you get from NTS. 

For example, we offer you three 
different programs in the booming 
microprocessor field. And each includes 
one of today's sophisticated microcomputer 
models for you to assemble and keep. 

You not only learn to troubleshoot these 
remarkable instruments, you learn to 
program them to do what you want. It's the 
perfect opportunity 




/ 




for you to learn BASIC high 
level language programming and 
assembly language programming. 

It's also important to note that our 
microcomputers are not home-made 
training devices. They are production model 
micro-systems, identical to many you'll 
encounter in the field. We believe this 
makes your training a lot more exciting 
and relevant. 



NTS's 
Master Course in 

Microcomputers includes the NTS/ HEATH 
H-89 Microcomputer (#1 above) , It 
features floppy disk storage, “smart" video 
terminal, two Z80 microprocessors, 16K 
RAM memory expandable to 48K. HDOS 
included. 

The NTS/Rockwefl AIM 65 Microcom- 
puter {#2? is included in our Microprocessor 
Technology Course, St's a single board 
unit featuring an on-board 20 
column alphanumeric printer 
with 20 character display. This 
6502-based unit also has4K 
RAM memory, expandable, 8K 
monitor ROM and 8K advanced 
BASIC interpreter on ROM. 

And in NTS's Master Course in 
Electronics and Industrial Technology, 
you'll work with the NTS/KIM-1 
Microcomputer (#3 ), This unit features a 6 
digit LED display with an on-board 24 J<ey 
hexadecimal calculator-type keyboard, ft's a 
6502-based microcomputer with IK of 
RAM memory, expandable. 








HOME ENTERTAINMENT 
ELECTRONICS 

NTS has many 
different elec- 
tronics pro- 
grams to choose 
from, One of our 
most popular 
is Color TV 
Servicing— and it r s no wonder. You build and 
keep an NTS/HEATH 25 inch (diagonal) 
digital color TV as part of your training. 
Choose Communications and you'll train on 
an NTS/HEATH 2-meter FM transceiver that 
you’ll also build and keep. 

And becauseweVe NTS, we include an 
array of state-of-the-art test equipment- 
including digital multimeter— with most of 
these programs. 




AUTO MECHANICS Few technical fields 
can offer the challenges and opportunities 
that the auto industry can. To train for it 
with NTS, you’ll utilize "shop-tested” 
instruction plus an impressive array of 
professional equipment, including a solid- 
state automotive oscilloscope. You 1 1 1 learn 
engine diagnosis, motor overhaul, 
transmissions and much, much more. 



essential industries in the world. Learn 
servicing of commercial, industrial and 
residential heating and cooling equipment. 
Your course includes such equipment as a 
hermetic unit analyzer, leak detector and 
charging- testing-purging manifold set. 




HOME APPLIANCES* Here's an excellent 
full or part time opportunity with real 
potential. Saves you money on your own 
repairs, too! Course covers repair and 
servicing of washers, dryers, ranges and 
small appliances. Your equipment will 
include NTS's amazing circuit trainer plus a 
multimeter for testing purposes, 

For 75 years, NTS has provided quality 
home training for thousands of students 
around the world. We look forward to 
helping you, too, develop important new 
skills the proven NTS way. 

Take advantage of this opportunity 
now. Send the coupon today for a free color 
catalog in the field(s) of your choice, 



NATIONAL 
TECHNICAL 
SCHOOLS 

TECHMICrtt.trtJlDE TROINi'Vn SINCE 1 OOS 
#r.U 5etXXH* 

40M SO FIGUEROA ST.. L QS AWGEL ES, CA BOOST 





AIR CONDITIONING/HEATING Equip 
yourself for opportunities in one of the most 

NO OBLIGATION. NO SALESMAN WILL CALL. 
APPROVED FOR VETERAN TRAINING, 



NATIONAL TECHNICAL SCHOOLS Dept mi-mo 

4000 South Figueroa Sireer. Los Angeles. CA 90037 
Please seed FREE color catalog on course checked below 



□ M lc roCompule rs.' M lcrDPr«4|io n 

□ Communications Electronics 

□ Digital Electronic* 

□ Industrial Technology 



n Color TV Servicing 
n Auto Mechanic* 

□ Air Conditioning 

□ Horn* Appliance* 



Name 



Address 



Stale 



□ Chech if inieresled in G.L information. 

□ Check if inieresled ONLY in classroom (raining in 
Los Angeles. 
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Industry plans changing fast 

Remember the chart we gave you 
back in April ( Detroit Listening 
Po&U page 32) outlining Detroit's 
new-ear plans for the next five 
years? Well, that was before the bot- 
tom dropped out this year and many 
of those well-laid plans are fast be- 
ing altered, or even scrapped. 

High interest rates, fuel prices, in- 
flation, recession^ and political and 
economic uncertainty have cut 
deeply into American car sales, par- 
ticularly of the large and intermedi- 
ate models, Detroit has entered into 
near-panic planning. 

No designer or engineer can be 
sure of what you and I are going to 
be interested in buying in the next 
few years, and as Ford Motor Co. 
chairman Philip Caldwell said re- 
cently, il One of the hazard* of this 
industry is that the lead times are 
long, the investments are high and 
the bets are not easily changed once 
they're in place." 

The $64 billion question is not 
whether to build more and better 
small, fuel-efficient, compact and 
subcompact models— those are al- 
ready coming thisf month, with more 
on the way as fast as they can be de- 
veloped, plants shifted and compo- 
nent pipelines placed. The problem 
38 what to do with those larger ears 
that have been such a glut on the 
1080 market. 

The wife of a doctor friend of my 
parents told me in 1974 that she had 
to buy a smaller car because she was 
worried about the price and avail- 
ability of fuel. She asked my advice, 
and 1 gave it. Then she went out and 
traded in her big, gas-gulling 1974 
four-door Cad iliac for ... a 1975 two- 
door Cadillac E That was her idea of u 
smaller car, and a lot of people like 
her are still goingto want the sort of 
big, soft, comfortable automobiles 
that they've grown used to — or will 
they? 

Remember when the '73-'74 fuel 
crisis was over? People went right 
back to buying large and intermedi- 
ate-size cars, and the domestic mak- 
ers had to offer rebates on their 
small automobiles for a while just to 
get rid of them. 

Until recently, at least, Detroit de- 
cision makers have been expecting 
the same thing to happen this time. 
That's why they've been planning to 
keep those larger models around 
and spending billions to downsize 
them a bit more and make them con- 



siderably more efficient Now fuel is 
plentiful again, but prices continue 
to rise, and who knows when the 
next crisis will come along? The 
crystal ball gets cloudier almost dai- 
ly. Here's one scenario of what may 
happen: 

General Motors 

The r 81tfc subcompact fwd J-car 
Monza/Sunbird replacements will 
arrive as scheduled next May, Buick 
and Olds will get their classier ver- 
sions a year later, and (surprise 0 
Cadillac Div, is rushing its own lux- 
ury "J" version to market, also for 
'82 Mi, The J-bodies are a bit smaller 
and shorter than GM's X-cars n 
weighing in at around 2400 pounds, 
and powered by a new 1. 8-liter four- 
cylinder engine — including the baby 
Caddie. 

The 1982 models (fall '81 intro) in- 
clude the smaller Camaro/Firebird 
(still rear-drive) ns planned, but 
from there on things begin to get 
scrambled. Only the two-door inter- 
mediate A-cars (Malibu, LeMana) 
wilt go front-drive, leaving the four- 
doors and wagons with their current 
conventional platforms, along with 
the A-special (Monte Carlo, Grand 
Prix, Cutlass Supreme and Regal) 
personal coupes. This indicates that 
a lot of name switching will take 
place on these cars to differentiate 
the new front-drives from the older 
A-bodies, 

Why not switch all at the same 
time? GM can't put enough fwd en- 
gine and trail saxle production ca- 
pacity in working mder by then, we 
hear. 

The mid-engine, two-seat Pontiac 
sport coupe (which may get the old 
GTO name) has been approved and 
could reach production by mid-'82. 
There will also be new, smaller Che- 
vy and GMC trucks for ’82, plus some 
diesel engines smaller than the cur- 
rent V8s, probably both a V6 and a 
four-cylinder. 

For ‘83 comes the smaller Cor- 
vette sports ear, but most important 
are the downsized (again) and fwd 
full-size models. But will they spend 
the massive bucks for such a major 
redo of their largest ears (again) if 
the market for such vehicles contin- 
ues to evaporate? My guess is they'll 
end up scrapping most of the big 
cars and wind up doing some high- 
bucks Buicks r Olds and Caddies in 
much smaller volumes than origi- 
nally planned, perhaps on the al- 



ready existing (and excellent) fully 
independent, fwd E-car (Eldorado, 
Toronado, Riviera) platform. 

Also look for a fwd Chevette re- 
placement by '84 and something 
smaller sooner— probably a two- 
seater, and possibly with a three- 
cylinder gas engine first and option- 
al electric power by '8&, 

Ford and Chrysler 

Ford's sporty coupe versions of the 
Escort/Lynx (called Ford EXP and 
Mercury LN-7) are due for spring, 
and a five-door hatchback sedan is 
set for next fall, plus slightly larger 
Fairmont/Zephyr replacements on a 
stretched Escort/Lynx platform at 
the same time. But what will Ford 
do with the rest? The T-Bird/XR-7 
personal coupes will certainly get a 
restyle (to get rid of their chunky, 
gas-guzzler looks) and a slight size 
and weight reduction by '83, but 
front-drive or rear? Don't be sur- 
prised to see both those and the 
Mustangi'Capri become spinoffs of 
that '82 fwd FairmonbZephyr. 

Also, don't be shocked to see the 
Ford and Mercury full-size entries 
go away in the next couple of years t 
leaving the luxury Lincolns as larg- 
er, plushier versions of this year’s 
rear-drive Granada^Cougar. (Ver- 
sailles is already going that route 
next year.) The billions thus saved 
could be channeled Into the mini- 
compacts that will surely be needed 
by a demanding public well before 
mid-decade. 

Chrysler already has stopped pro- 
ducing its full-size cars, and I doubt 
whether they'tl ever be revived. In- 
stead, Chrysler will spend what 
money it has on future versions of 
the L- (Omni/Horizon) and K-body 
fwd platforms, including a chopped - 
L mini and stretched-K replace- 
ments for the current crop of inter- 
mediates, W 
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A warm burst of sunlight gleams on a new pump shotgun steeped in the 
. tradition of Smith & Wesson, The Model I0QOP, Chambered for both 
2% and 3 inch shells. With double action bars for easy straight line pumping, 
smooth feeding and positive ejection. Hand rubbed and hand checkered 
American walnut. Beautiful lustrous finish and near perfect mating of wood 
and metal. Its superb quality is uniquely Zrfcfe,, _ 

Model 1 000 . An d yo urs to experienc e SlT 1 i ttl &WfeSSOfl 

now. Smith & Wesson, 2100 Roosevelt \ff± i fi Anso n IHlNT* Gpirpgi^ 

Avenue, Springfield, Massachusetts 01 101. k 




Car Stereo 
Buyer s Guide 



THE BEST IS EVEN BETTER 

* 84 pages of photos, descriptions, 
and discount prices on over 200 
products! 

* Dimensions charts, fitting 
charts, "how-to-install easily* 
articles! 

* THE ONLY published source of 
actual performance trials and 
Eal> tested specifications! 

* The finest brands, including 
Bkupunkt. Clarion, Craig, Com 
cord, Jensen, iMarantz, Pioneer, 
Sanyo, and many more! 

Call or Write NO W for 
Your FREE Catalog 

Ifie i he coupon hr Low or call toil frtr 

800 - 446-1506 

In Virginia Call 800-552-3961 







Super System 
Specie! From 

f SANYO 



rh* FT'S IFKjBrSh 

i a-at-u rung jkjsribuitens 

6 fid iutfrl'flVBTSJ 
■*i|tl 5F4D tligh per- 
lormance speakers 



□ Send me your FREE catalog by 
Third Class Mail 



□ Rush me your FREE catalog! I'm 
enclosing tl for First Class Mai] 



■Niirir 



Addrc id 



City 



State Zip 

CRUTCHFIELD 



I Crutchfield Park, P.O. Cafcln ] Drn»rLmcnl W 



JChfljJonesvilLe. Virginia 



The painless way to use 

a shovel 



W hether your next dicing 
project ss preparing a garden 
patch, filling in a low spot or exca- 
vating fora footing, you can benefit 
by cheeking out these tips on how to 
handle a shovel properly. Using h 
shovel as suggested i you will be able 
to complete the job without blis- 
tered hands and aching back. If your 
life is a sedentary one, remember to 
take it slow. 




1 When you pul the shovel into- the soil, 
about 20 in. from the vertical line of your 
body, Ihe blade should approximately par- 
allel the hip of your pressure leg. In this 
posture, you pel maximum use of your 
body weight without twisting o hip or losing 
balance. Handle wilt be about tO In. in front 
of you, hands comfortably pieced. 




3 Rest the shovel handle a gai n si the in- 
side ot your forward, pressure leg. Support 
the shovel with your fulcrum hand. Your 
fulcrum arm should lie across your flexed 
knee while your other arm provides a coun- 
terbalancing push. In this manner, the load 
will be carried comfortably by your leg and 
not by your back or arms. You'll be able lo 
work longer In the garden and have less 
back fatigue later. 




&?■* L - ' * f 4 



This Rocket shovel {*17) by True Temper 
has a rolled edge where your toot applies 
force. The lip spreads pressure over s wid- 
er area of your fool. Even with ihis design 
aid, however, you should wear sturdy, 
hard -bo led shoes when you dig. 




2 When you lift a shovel of dirt, the hand 
nearest the Made supports the load and 
acts as a fulcrum. The other hand gives a 
downward push, which raises the blade. 
Shovels with long handles provide good le- 
verage end require lass ehori, 




4 Rise up slightly while your arm remains 
on your leg. You can lift the load with ilnte 
strain. Turn your wrists to dump the load. 
Then repeat the cycle. 
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HINTS 

FROM READERS 



Storing lathe accessories 




Protect a lathe accessory from 
dual and chips by storing it in n 
plastic bread bag, preferably one 
with a see-through panel. Be sure 
the part is dry before storing it. 
I n humid areas,, it is helpful to en- 
close a drying agent such as silica 
gel; tightly seal the bag. 

— IVaffer E. Burton 



Adjustable torch stand 




A large strap hinge having tight 
hinge action and a large hose 
damp combine to make an adjust- 
able stand for a propane torch. 
Using this setup, both of your 
hands are free for other jobs- 
Hammer pin head to tighten 
hinge action .— Ken Patterson 

Garbage- bag shop apron 

After forgetting the smock that I 
wear at an evening machine-shop 
class, l tried to think of an easily 
obtainable substitute. A large-, 
sise plastic garbage bag with 
neck and arm holes cut out did a 
fine job of protecting my street 
clothes , — -Colgan C. Curlett 

Renewing a chamois 

To renew a chamois, gently agi- 
tate it for 15 minutes in a bucket 
of warm water containing a tea- 
spoon of olive oil. The chamois 
will become soft and pliable 
again . — Lane Olitighoxi&e 



Here today. 




(A free razor 

on Gillette ! RAC II'5-packs.) 



Gone tomorrow. 




A free razor on Gillette TRAC 11*5- packs? 1 hat's 
some offer, Its a S^.OO value, and a perfect opportunity 
to save on the smooth, dose comfort of the 1 RAC ] II* 
system. Naturally our offer is gpod only while 
supplies last, 'Which in dais case could mean 
there's no tomorrow 




•SEPTEMBER 1-9B0 £3 








FILTER 9 mg. "iar". 0.0 nig. mcowii av, per cigarette bv FTC meifrod; MENTHOL 11 mg. 

0.0 mg. nicoime. FILTER IDG's ; 3? mg, "tar" 0.9 mg. nicaiine. av. per cigarette. FTC Aegon DEC. 79. 






VANTAGE 



vantage 

Menthol 



VANTAGE 









Warning The Surgeon General Has Determined 
Thai Cigarette Smoking Is Dangerous to Your Health 








Twenty- five years ag6' it didn't make 
a big difference what motor oil you used. 

Most of those old V-8 engines ran at a 
mere 20% of their capacity producing 
relatively low temperatures and making 
few, if any, critical demands on a motor 
oil 

But today s smaller cars are a lot 
tougher on an oil They do the same work 
as bigger cars but with two - even four- 
less cylinders. So their engines often 
have to run at 80% capacity, creating 
brutally hot temperatures. 

All this can break down an oil's vis- 
cosity That's why smaller cars need 
Castrol. Castrol's special viscosity modi- 
fier prevents it from breaking down. 



even in today's higher revving, hotter 
running engines, 

Tb demonstrate Castrol's ability to 
withstand this intense heat and pressure, 
engine tests were conducted by an inde 
pendent lab. And even ___ 
after the equivalent of 
2,000 miles, Castrol still I ggj |l ^f| 
didn't break down. [ 

So if you drive one 

of today's demanding WjjL 

smaller cars, make 

sure you use Castrol - 

the motor oil that keeps J , MOIOHO<I P| 

up with the times, 



Castrol 



The oil engineered for smaller cars. 






V 





















PM WORKBENCH 

PM EXAMINES PRODUCTS AMD SERVICES 



A pair of handy booklets 

There is a surprising amount of 
helpful do-it-youraelf literature 
available for little or no cost. Here 
are two items that you may be inter- 
cated in sending for: 

Installing Your New Subatop 
Countertop in Easy an 1 . . . 2 , , . $ is 
free from Subu, Manufacturing Inc., 
Building 116, Benicia Industrial 
Park,, Benicia, Calif. 94510 (include 
self' addressed, stamped envelope). 
The pamphlet tells how to install 




Manufacturer's instructions are handy lor 
all do-il-yg urs-elf countertop installers. 




This 16-page booklet answers questions 
owners most often ask about windows. 



preformed countertops on the market. 

A Guide to Energy-Saving Win* 
down is free from National Wood- 
work Manufacturers Assn., cm Sum- 
ner Rider and Associates, 355 Lex- 
ington Ave, h New York, N.Y, 10017. 
This 16-page booklet answers many 
of the questions asked about win- 
dows regarding condensation, fuel 
waving*? and the like, — H.W. 



Two new paints 

I recently tried the new Rust-O- 
Crylsc coating on an old aluminum 
screen door and 1 liked using the 
stuff. It dries fast and cleanup is 
with soap and water. The paint is an 
effective rust inhibitor and can be 
used on problem surfaces like ma- 
sonry and galvanized steel. The 
paint is available in 10 colors from 
the Rustoleum Corp., 11 Hawthorn 



New pal nt labeled H u si-0> C ry He is priced ai 
S2-50 per half pint and $5 3Q per quart. 
Write manufacturer for the nearest dealer. 






USG &]*ien floor enamel is priced nl $17,65 
per qo Hon and ft sold ol home centers. 



Parkway, Vernon Hills T III, 5006 L 
1 havens used Grand Pri-ie latex 
floor enamel yet, but plan to soon. 
Maker claims it can he scrubbed and 
is quick-drying — two desirable fea- 
tures in a floor paint. It's from Unit- 
ed States Gypsum Co., 101 South 
Waeker Dr„ Chicago, 111, 60606.— 
J.P . 

Solid-oak chair kits 

These solid-oak chairs come in 
knockdown kit form and assemble in 
minutes. Patented fastener called 
Nut-Lok, placed at 10 vital joints, 
makes chairs as rigid as possible. 
They're easy to assemble and com- 




Haridsome chairs war* II n I shod by test- 
er with two costs of sstin-Onlsh varnish, 




fort a hie. All hardware is included, 
but finishing materials are not. The 
CC-22 chair is $35-30; rocker is 
$42.30, plus shipping. Write to Bud- 
off Outdoor Furniture, Box 530, 
Monticello, N.Y. 12701.— H.W, 



ft youW corns R&OSS a rww ptodwl wftfr 
soon? tfUiQft! features. fat u,s know nOowf it 
Wife fe PM Worktntncti. Popular Mechan- 
ics. 224 West 571ft SI., iVgw York. H Y fWffc 
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THERM GARAGE 

CAPSUL E REPOR15 ON NEWAJTO PRODUCTS 



Diesel compression gauge 

It's about time: a diesel compression 
gauge for passenger cars at a week' 
end mechanic's price of $47 Hat. The 
gauge has a hose and a quick-release 
coupling; you can buy adapters for 
General Motors ($11), VW or Mer- 
cedes, ($16) or even Cummins ($20). 
It's by S&G Tool-Aid Corp,, 43 East 
Alpine St., Newark, N.J. 07114 and 
sold only through auto-parts 
stores. 

The gauge reads to 1000 p.§4„ well 
above 400-600 p.s-i, of the typical die- 
sel, a range that makes the gas-en- 
gine gauge unsuitable, 

We tried the gauge on a Pontiac 
with the GM diesel* and found it 
easy to use. Remove a glow plug and 
thread the adapter into a glow-plug 
socket. Just push on the hose and 
coupling, disconnect the fuel-flow 
solenoid on the injection pump, and 




Theiton gauge ha$ adapter# for ail mages 
of diesel engines; reads up to 1000 p.s.i. 

crank the engine to get the reading. 
The gauge has a pressure release 
just below the dial so you can dis- 
charge pressure and retest without 
having to remove it , — Paul W#itwler 

Mix lure- ad justing tool 

Detroit started plugging the idie- 
mtxture screw in 1973 to make it 
turn per- resistant. Unfortunately, 

plugging the screw doesn't always 
eliminate the need to reach it. To get 
at the adjusting screw, you have to 
shove a punch into the plug and pry 
it out. 

But getting out the plug is only 
half the problem. The recessed loca- 
tion of the mixture screws on 1979- 
80 GM carburetors makes reaching 
them a struggle. The solution ia a $5 
tool with a flexible shaft and differ- 
ently shaped ends; it can be routed 
under obstructions. One end is a 4,5- 
mm hex and the other is like a flat- 
tened circle so that you can handle 




Flexible shaft lets you route Iht mixture 
tool under the obstructions to save time. 



either of the two mixtUTe-screw 
heads that GM uses. 

A special knob on the shaft slides 
to either end, where it holds in posi- 
tion white you make the adjustment. 
The tool, sold only through auto- 
parts dealers, is made by Thexton 
Manufacturing Co., Box 3&008, Min- 
neapolis, Minn. 65435. — Paul Weis* 
titer. 

Screw- holding screwdriver 

There are several tools designed to 
fluid screws so you can start them in 
tight quarters. All those IVe Used 
have had some flaw, such as having 
poor retention, being inconvenient 
to turn or difficult to remove when I 
w as done. Many weren't even screw- 
drivers, So 1 had to change to a 
sere wd river to co m plete the t i gh ten - 

mg, 

One type of screwdriver 1 just en- 
countered is as close to perfect as 
I've seen. Just push down on the 
handle and a mini-tang in the blade 
turns and locks on the screw, and it 
stays locked on without keeping the 
pressure on. 

Insert the screw and tighten it 




M*gk: Tip * blade has a mlni-tang ih#l 
lock a 0 nio screw, stays on without fuss. 



down, as you would with any screw- 
driver; then just pull on the handle 
to get it off. 

Called Magic Tip, the screwdriver 
is available in popular blade widths 
(Vfr, %* and V* inch) and various 
lengths. Prices are in the |K range. 
The screwdrivers are mack- by an 
outfit called Hunter* which I'd never 



heard of before. Hunter, however* 
was bought by K-D Tools of Lancas- 
ter, Pa,, a leading maker of specialty 
tools. 

So you will soon be able to get 
them in any of the thousands of 
auto-parts stores that carry K-D. — 
Fa at WeinnUr 

Buying an inexpensive floor jack 

Suddenly, there's a spate of inex- 
pensive, iVi-ton hydraulic floor 
jacks on the market. I’ve bought 
several brands lately, the most re- 
cent being a superbargain, $38.96 
model from Grand Auto (made in 
Taiwan by Dingwei Machinery Co. 
Ltd.)* 

1 have learned what to look for 
when shopping* and I pass this infor- 
mation along here; 

First, he sure the hydraulic floor 
jack you buy has pivoting rear 
wheels. Nonpivqting rear wheels 
make it hard to position and useless 
for moving a disabled vehicle. 

Second, does the pad and its 
mounting structure (the fixed or 
swiveling plate that carries the 
weight of the vehicle) look sturdy 
enough to withstand an off-center 




Grand Agio # *38.95 bargain modal hat lha 
pivoting rear wheal* lor easy positioning. 



load? Jack pads have been known to 
break because of poor design and 
weak welds. 

Third, if it's the type of jack with a 
handle that twists to release the hy- 
draulic valve, check the universal 
joint at the bottom of the handle, 
TVe had this U-joint break twice on 
a Key-Bar jack I purchased about a 
year ago. 

Finally* be sure the jack comes 
with a decent warranty, not only for 
the reasons cited above, but because 
leaks can develop within the first 
year of use. A 90-tluy warranty isn't 
enough. 

Prices range from about $40 to 
$160, and you'll find such jacks at 
most chain auto stores,— M.L. 
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Beauty that’s 
more than skin deep. 







Olympic Oil Stain. Not only does it bring out the natural beauty of wood, but it 
keeps it looking beautiful Year after year. 

The secret to lasting beauty lies in Olympic’s rich linseed oil and j 
natural woodtone pigments. Together, they penetrate the wood to preserve * 
beauty, in even the harshest conditions. 4yy; 

See all 66 colors at your Olympic Dealer 
He’s listed in the Yellow Pages. Or write Olympic, prOTOGI WOO Cl 1 
Dept, C, PO. Box 1497. Bellevue, VJA 98009. beautifully. 
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HOMEOWNERS' CUNIC 

QUESTIONS ANSWERED 



Heating a vacant house 

This Notnonber I a»i going to Florida 
for about five months* With the h igh 
cost of utilities, mg heating man told 
nif? to drain my hot -water baseboard 
heating system* M g plumber said 
this would be bad for the pipes, furni- 
ture and walls* My utility company 
said to set the temperature etf S5 a F. 
H)i a f rf-o you say? — Charles Man fro, 
Kingston, N.Y. 

Same time ago I wrote art article 
How to Close Up Your Vacation 
Home (page 94 T Sept. "73), Definitely 
of the close- it-completely school, I 
advocate draining all water and 
closing down the heating system, 

A power failure in an unattended 
house for only one night can lead to 
broken pipes and split radiators in 
subfreezing weather. Your heating 
man can show you how to drain the 
system so you can do it yourself next 
time. 

Shut off the domestic water at the 
main and drain the system fully, 
leaving all valves open. Drain the 
toilet-bowl tank and pour two cups 
of permanent antifreeze in the bowl. 
Put one cup of antifreeze in each 
trap, including the tub and shower 
traps. 

Jot down each step on paper as 
you go. In the spring, merely reverse 
the procedure to reopen your 
house. 

Painting aluminum siding 

Cm about to paint my alu m inu m sid- 
ing , What preparations must / take? 
What type paint must I use? — Tom 
Johnson , Burlington, NJ. 

Aluminum siding has a built-in 
cleansing action called chalking, Ac- 
cording to a spokesman for Reynolds 
Aluminum, chalking span varies 
from geographical region to region. 
The theory is that after the siding 
has chalked, rains will wash it and 
the dirt away. Then the cycle re- 
peats. 

You can use a good-quality exteri- 
or latex paint on aluminum siding. 
In addition, PPG Industries, 1 Gate- 
way Center, Pittsburgh, Pa. 15222, 
has recently developed an exterior 
finish designed expressly for alumi- 
num, and steel siding called Metal 
Siding Refinish (see PM Workbench , 
nag e 37 , July ’SOk 

First wash the aluminum with 
th is solution: Vs cup detergent 
(Tide), V& cup sodium phosphate 
(Soil ax). 1 quart Clorox and 3 quarts 
water. Apply solution with a sponge 



and hose off. Don't use abrasives 
and avoid contact with the solu- 
tion. 

Hot water recirculating 

Several questions were raised by 
the gravity- recirculating water sys- 
tem ("Recirculating Hot Water," 
Homeowners Clinic, page 34, Mar, 
'80). William T, Eliot of Santa Ana, 
Calif., wrote: "Here in California, 
many of us don't have basements. 
Therefore! our hot-water outlet is 
higher than our faucet (in my case, 
it’s 30 ft. away). How would we West- 
erners recirculate our hot water?" 

Louis J. Karg of Seneca, Pa., asked 
where to get a circulating pump. His 
faucet is also a long distance from 
his heater. 

Any plumbing-supply house wilt 
carry a domestic water-circulating 
pump such as the Bronze Booster 
(photo, below) by ITT Fluid Han- 



H 




Bronze Booster, made by HT Fluid Handling 
Dl v.. recirculate* your domestic hot water. 



dling Div. f 8200 North Austin Ave., 
Morton Grove, 111. 00053, Be sure to 
specify “with bronze body,” as a do- 
mestic water system introduces 
fresh water, which can corrode an 
iron-body pump. 

When a circulating pump is used, 
it must be controlled by an aquastat 
(usually at the farthest end of the 
]] ne), which may be set at about 100* 
F, If the temperature drops below 
100* F., the pump will start; water 
will circulate until it reaches 100° F., 



Po you nave b heme ma ^Venar. ce o r repair problem ? 
Sentf i'( to Waammners' Cirwc, Popular Mecnaruca 
£34 Wes* S7th St. Hew Yor*. N.Y. 10019. Letters 
cannot inch dduaHy, out probfama of 

wide interest witi be discussed in this column For 
more home repair and [jjamferTanCB help, gel PM s 
Home Cara Gutde. J4.A5 postpaid Send Order (t) to 
PM, Dipt HCG, BO* 1Q14, Ne*> Y&K N.Y. FMJ&. 



which stops the pump. If installing 
such a pump is beyond your skills as 
a do-it-yourselfer* have a licensed 
plumber do it, 

More on clogged toilets 

Several readers sent us ingenious 
solutions for removing objects from 
toilets (see "Toilet Trouble," Home - 
owners’ Clinic, page 61, Dec. 1 79‘>. 
One good idea cattle from: Walter L. 
Jones of Sandpoint, Ohio; Harry Al- 
ley Jr. of Butte, Mont.; Terry Cole of 
Lake George, N.Y., and several oth- 
ers. Although their methods vary 
slightly, the principle is the same. 

Remove the bowl, take it outdoors 
and place it on its side. Tie a small 
piece of cloth on the end of some 
string, or simply knot the end. Then, 
using either air or water pressure, 
force the string through from the 
bottom of the bowl, (You may have 
to shake the bowl a bit to get the 
string past the obstruction.) Once 
the string emerges at the top of the 
bowl, tie a washcloth to the string at 
the bowl base. Then pull the wash- 
cloth through the bowl, The cloth 
should dislodge the object. 

Homeowner bug equipment 

We seem to get nil the bugs: ants. 
roaches, you name it. We o/so have 
problems with professional extermi- 
nators who forget their monthly id*- 
its „ Is there equipment available for 
the homeowner to do the job hint- 
self? — E.D* Unger, Spencer, W. Fa. 

When it comes to debugging, there 
are myriad devices for a homeown- 
er, A pump-action handle on a plas- 
tic bottle will cost about £L,50. For 
$25 or so, you can buy a galvanized 
pump-up pressure tank with a spray 
nozzle. Supermarkets sell spray 
cans of bug repellent; this with ter- 
mite treatment is my choice, 

A reliable exterminator will know 
the most bug- prone areas of your 
house. However, if you do your own 
spraying, read all instructions. Also, 
wear goggles and gloves, W* 
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“Somebody who was scared to death of refinishing, 
refinished this beautiful table? 

Homer Formby, 3rd generation restorer and re fin is her. 



And she did it in a matter of hours! Without a mess, 
struggle, or night course. 

Go ahead and say "impossible." That’s what this lady said. 

And honestly, before my simple yet revolutionary refini sit- 
ing system, it was impossible. Bui thousands have learned 
that refinishing doesn't have to be a terrible chore— thanks to 
Form by Products, 

Now, I've put together an Introduction to Refinishing Kit. 
Ft lets the new refinisher get started immediately on a re- 
warding project. 

Don't strip. It's immoral, 

For years, the only way the non- professional could re fin- 
ish. was by stripping. But stripping is a disaster. 

More than a mess, stripping actually destroys the finish 
you want to restore. By taking your piece down to the bare 
wood, you remove the patina— the beautiful glow that's 
created over time. 

[n no time you can destroy 50 years worth of beautiful aging. 

The Formby Formula. 

The center ol my system is Formby's Furniture Refinish- 
er. It does not strip, so i( does not raise the grain and make 
for tedious sanding. 

Instead, it di ssolve s the old finish. Without any elbow 
grease you'll watch the old, discolored varnish, lacquer and 
shellac melt away. Along with any cracking or checking in the 
finish. 

You're actually reaching back in time to the original finish, 
by dissolving years of accumulated gunk- (Packed in the kit 
you'll find my steel wool refinishing pads to work with,) 

To proicci your piece after refinishing, l put Tung Oil var- 
nish into my kit. 



Ordinary varnish is brushed on top, so it sits on top, 
Formby's Tung Oil varnish is hand-rubbed into the wood It 
brings out the patina and highlights the grain, 

Refinishing without fear. 

My refinishing products are used by professional 5, antique 
dealers and museums. 

Now, with my new kit, even more people can get started 
on refinishing the Formby way. 

If I sound like a refinishing missionary, it's because 1 am, 
Refinishing is fun and fills you with pride, Refinishing saves 
money because you can rescue furniture that's been dis- 
carded in your attic or basement. 

So if you've never refini&hed, now's the time. Because 
there's no feeling in the world like doing something with your 
OWn tWO hands, Frnrfcy , »ii-iirrij!itrri^lri^rTijrhcfriKinb7"'i(ri£-. 



hi niilitfc’ 

No one knows wood as OiMDFambViilw. 



Formby’s products are available at better [mint, hardware, home camera and department stores. 










Convertible chaser 



A deck craft turns Into a bass boat 




No matter how if looks, the Rivi- 
era Cruiser B-I2 r from Colum- 
bia City, Ind,, is called a bass 
boat. Mounted on two 16-fool: 
aluminum pontoons, it weighs 
530 pounds and probably has 
the widest beam of any bass 
boat around — 6 teet. It's rated 
lor 35-hp motors, and is report- 
ed to tow easily, 

Optional equipment includes 
captain's chairs and a convert- 
ible navy top. 



Tower helps display boat’s electronics 



Offshore utility craft are often 
rigged with the latest in 
communications, navigating 
and fish-finding gear Sea- 
squirt's Big Hooker, from VIP In- 
dustries, Fort Lauderdale, Fla., 
uses an overhead tower over 
the control console (o mount ad- 
ditional units within view of the 
helmsman, Raytheon instru- 
ments shown on the tower in- 
clude an automatic direclion 
finder, Loran C, and synthe- 
sized VHF radio with 55 trans- 
mitting channels. On ihe con- 
sol e are a straig ht-line while -line 
recorder and a rotary- flasher 
depth finder, 




A Mako- 1 8 Back Country Boa! for the flats, 
this clever fishing platform from Make Ma- 
rine in Miami converts Irom a level load of 
storage compartments, fish wells, live bait 
boxes and tackle containers to a complete- 
ly unobstructed deck la roasting and pglmg 
thin waler 

When it's under way, two under-cush- 
ioned hatches in the flush deck of the 18- 
fooler can be hinged back to provide com- 
fortable seating and foot wells. Sockets for 
pedestal seats are also provided, and the 
hull can handle up to 140 hp. 



A seated introduction to water skiing 




Designed tor water sledding at the end 
of a low rope, the Hydro Slide also is 
claimed to provide an easy introduction 
to water skiing. 

Beach and deep-water starts are pos- 
sible. as well as slalom runs, wake 
jumps, flips, slides and hallway or 360° 
i urn s. It's also boon used as a l/ainer lor 
barefoot skiing, all for St 00. The Hydro 
Slide is from Portugal & Co., Fontana, 
Calif. 



Depth finder can show and tell 

Digital readouts down lo 600 feel are nothing new for a modern depth 
finder, but the IDS- 1 Talking Depth Sounder from Paragon Electron- 
ics, Bellevue, Wash., tells ihe depth as well, In a speaking voice, and 
says "too deep" when the depth gets beyond its range, Synlhesi^ed 
voice recordings are stored on a silicon chip which is smaller than a 
shirt button, and a microprocessor matches them to the readouts. 

The £995 unit will also be avertable in French, Spanish,, German and 
Arabic. 
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One of these driven had a 
head-on collision and walked away 

without a scratch. 



'Tm Dr, Arnold Arms, the men on the left tn 1975, 
l drove one of the American cars equipped with 
air bag restraint systems being tested tn this country 
At 6 p m, on October 7. I left my office to make a house 
call and never made it, I had a head-on collision with 
a city bus. I was travailing at about 25 miles an hour. 

1 recall very wetl what happened. The air bag 
filled in front of the steering wheel and deflated right 
away, I could see I was alive, I could see that I had 
no broken bones, To my surprise, I didn't even have 
a headache or whrpiash injury, I was able fo walk away 
from the crash ' Arnold V Arms, M.D.. Kansas City, MO 

In 1Q79, 25 million auto accidents occurred in the 
U S Millions of drivers and passengers were iniured. 
27000 ol (hem died The cost of hospital and medical 
treatment for auto injuries was astronomical And with 
mllaiion continuing to spiral these costs continue to 
soar, 

Many deaths and injuries could be prevented i! 
people would use seat belts and shoulder harnesses, 
which are standard equipment in all new cars, Unfortu- 
nately. fewer (han 20% of all automobile occupants use 
iheir seat belts. 

A federal standard requires that all full- size 1962- 
model cars automatically protect front seat occupants 
from serious injury in crashes up to 30 mph 

The auto industry has proven technology to meet 
these new federal requirements. Safety belts that auto- 
matically restrain you is one approach. The air bag 
restraint system is another. 



Extensive testing has proven that air bags can 
absorb the impact forces in head-on and front-angle 
crashes, with a cushioning effect that dramatically 
reduces serious injury Research has shown that air 
bag protection can reduce the frequency of head, 
face, neck and torso injuries by as much as 40%. And 
the cost is less than many car stereo systems, 

Air bag protec lion is automatic, Ho initiative is 
needed from the occupant. However, manual lap belts 
will still be provided lor those who desire additional 
protection in other than front-angle crashes. 

IF there are fewer injuries, there will be less medi- 
cal, hospital and legal expenses. And we win be better 
able to keep the cost ol your auto insurance at a rea- 
sonable. affordable level 

Hei e*f what we're doing to control cents: 

■ Working through the Insurance Institute for Highway 
Safety to make cars more crash resistant and high- 
ways saler, 

■ Lowering premiums for cars with air bag or auto- 
matic seal belt restraint systems. 

■ Asking for stricter enforcement of (he 55 mph speed 
limit, 

■ Encouraging increased use of safety beds. 

Here i what you can do: 

■ Use your seat belt regularly, 

■ Work m your community to make sure speed laws 
are enforced 

■ Don't drink it you're going to drive. 



Affordable Insurance hour buslnes$...and yours. 

This message is presented by the American Insurance Association, aa John Strani MawYork, New York 10038. 




Improved Shell Fire A Ice® 10W-40 Motor Oil was compared to old formula Shell Fire dice for gasoline mileage. Here's what happened. 

Shell Fire & Ice beats Shell Fire & Ice 



Sheil Fire & Ice first became fa- 
mous as a protection motor oil A 
television commercial seen since 
early 1979 dramatically showed that 
Shelt Fire & ice 1GW-40 Motor CHI 
protected a car's engine. 



1979 




A car frozen irt ice starts on the first try 
using Shell Fire & Ice Motor OiL 




The same car, 36 hours later, using the 
same Shell Fire & Ice Motor Oit tows a 
30-ton crime th rough desert heat with no 
engine damage,. 

But what about gasoline mileage? 

Since that television commer- 
cial was made, Shell Fi re & Ice was 



reformulated to improve gasoline 
mileage — and to do this without 
sacrificing engine protection. 

It's one thing to say a product 
is improved, another thing to prove 
it. Shell proved it. How? 

Using several different cars 
under carefully controlled labora- 
tory conditions, we compared the 
improved Shell Fire & Ice formula 
to old Shell Fire & tee . 

The results: The cars we 
tested averaged 17.3 mpg; but with 
improved Shelt Fire & Ice , the cars 
averaged one- third of a mile farther 
on every gallon of gas. 

A new TV commercial 

With an improved product, it 
seemed fitting to make a new com- 
mercial to dramatize the improve- 
ment. So we did. 




Two 1980 Chevrolet Caprices get last- 
minute checks before, the television 
cameras roil. 



After all, one-third of a mile is 
one- third of a mile- It s a distance 




Ground-level tracer lights dramatize the 
extra distance test ears averaged using 
improved SMUIMAM 

longer than five football fields. It 
could be the difference between 
making the next freeway exit or 
running out of gas. And we're talk- 
ing per gallon not per tankful 

Try it in your car 

At Shell, we believe in making good 
products — then making them bet- 
ter. Try Shell Fire & Ice IOW-40 
Motor Oil in your 
car. It s the motor 
oil that first became 
famous for protec- 
tion — then went 
out and beat itself 
in mileage tests. 
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Repairing the 
General Motors 
High Energy 
Ignition system 

Once you know these goof-proof procedures, 
it’ll be a snap to find and fix your HEI problems. 

by Mori Schultz 



doth, !See that sparkplug cables are 
m good condition. 

Hough running, if related to the 
I! El distributor, is probably being 
caused by an improperly function- 
ing spark-advance unit or pickup 
coil. We discuss testing these compo- 
nents below. However, rough run- 
ning is usually caused by fouled or 
damaged sparkplugs, bad sparkplug 
cables or incorrectly adjusted igni- 
tion Liming. 

Starting failure, although the en- 
gine cranks briskly, may be caused 
by si bad distributor cap. It may also 
result from a defective rotor. Un- 
screw the rotor from the distributor 
and check it for cracks. See that the 
metal contact tip isn't burned and 
has strong tension as you press on it. 
Replace a defective rotor. 

If the distributor cap and rotor 
pass inspection, the reason the en- 
gine won t .start may be a malfunc- 
tion inside the HEI distributor. The 
way yti-u test the system in your car 
depends im ihf system you have. 

Types of HEI systems 

There are two variations of the 
HEI system. HEI distributors of 
cars with V6 and VS engines from 
1 P7f> to the present, and four-cylin- 
der and in-line six -cylinder engines 
from 11178 to the present, have the 
ignition coil inside the distributor. 

HEI d ist ri bu tors of cars with four- 
ey Under and in-line six-cylinder en- 
gines produced m 1975, I97fi and: 
1977 have li LI parts, except the igni- 
tion coil, inside the -distributor. The 
ignition coil (not to be confused with 
the pickup coil* or pole piece, 
mounted inside the distributor) ia 
mounted externally. 

H a ving co m pone n ts housed in side 
the distributor sets the HE! system 
apart from electronic-ignition sys- 
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I lk been five years since General 
Motors began installing High 
Energy Ignition (HEI) in cars. (A 
limited number of 1974 (IM models 
also possess HEI,) HEI is GM's term 
for its electronic ignition system. 

Although IIE1 and electronic igni- 
tion systems used by other manufac- 
turers art 1 re liable, things happen 
after five years that cause perfor- 
mance to suffer. Therefore, know ing 
how to test the system to uncover 
faults and being able to make re- 
pairs will save you money. For ex- 
ample, replacing a defective pickup 
coil (often called the pole piece) your- 
self costs about s' UlC). while having a 
GM dnaler do it for you coats about 

Signs of trouble 

Trouble in the HEI system usual- 
ly reveals itself in one of the follow- 
ing way a; 

■ The engine backfires and fails to 
start. 

■ The engine starts, but runs 
i'li u ghly at idle and low spec d . a rid ■or 
m i s fi re s at In igh s peed . 

The engine cranks briskly, ruling 
out a battery-starter problem, 
but fails ti i start. 

If the engine backfires and 
doesn't start, the distributor cap 
may be defective. Remove the 
cap from the distributor and 
. p- 7---1 inspect it for visible cracks, 
17 carbon tracks which indi- 

cate cracks that are hard to 
see, and worn or burned terminals. 
Replace a damaged cap. 

Backfire may also be the sign of a 
wet ignition system. Dry the inside 
of the d ist rihutor cap with a clean 

General Motors' high energy Ignition sys- 
tem lor Vfl engines incorporates the igni- 
Hon coil inside Ihe distributor cep. 
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The HE | ay a term for six-cylinder engidee {left) mountt the Ignition coil outside the distrib- 
utor cap. To lest spark advance lor V8 unit (above) you attach vacuum pump and than 
check for movement of the vacuum-advance unit's shaft. 



tenia used by other manufacturers. 
Other systems have the ignition coil 
and electronic control unit, or mod- 
ule, as independent coin portents 
mounted separately from the dis- 
tributor, 

Testlng the one-piece distributor 

To determine if the HE! system in 
your car is preventing engine start- 
ing, and you have a system where 
the ignition coil is inside the distrib- 
utor, do the followings 

1. See that ail wires and cables are 
tightly connected at the distributor 
and at sparkplugs. 

2, Use a voltmeter to determine bat- 



tery cranking voltage. It should be a 
minimum of 9 volts. If not. charge 
the battery and check the cranking 
voltage again. Voltage must be at 
least 9 volts to do the test. 

3. Connect the positive (+) lead of a 
voltmeter or a 1 2-volt test light to the 
distributor' BAT lead terminal, and 
connect the voltmeter or test light 
negative (-) lead to a ground on the 
engine. The place where you attach 
the negative lead must be clean and 
dry to assure a good ground connec- 
tion. Turn on the ignition switch. 

Result: If the voltmeter or test 
light doesn’t record any voltage, the 
circuit between the distributor hat 



terminal and battery is open. Check 
all connections and wires. If the 
voltmeter or test light records bat- 
tery voltage, turn off the ignition 
switch, disconnect the voltmeter or 
test light and proceed to the next 
step. 

4. Using Insulated sparkplug cable 
pliers, remove a cable from one of the 
sparkplugs. Insert a screwdriver in 
the sparkplug boot so the tip of the 
screwdriver makes contact with the 
cable terminal. Holding the .spark- 
plug boot with insulated sparkplug 
cable pliers so you won’t get a shock, 
place the shank of the screwdriver 
about Vs inch from a ground on the 
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Before you Start any lest procedure, dean 
oH all connection a and terminals beneath 
the distributor cap (Inset). 



GROUND TERMINAL 



To tost the circuit between the HEl'i sat 
terminal and the car's battery, connect a 
test light at shown in tbs drawing. 
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0 - 1 OHM 6000 ■ 30,000 OH MS 5QQ - 1 500 OHMS INFINITY 

To teat Ignition coll, inake the conned I One shown above left. To l«>t the pickup colt con- 
nect the meter as shown on the right- Readings must be in the Indicated range, 



engine. Have someone crunk the en- 
gine momentarily. 

fiesuit: If an intense spark jumps 
the gap between the screwdriver 
and grounds turn yum attention to 
another part of the engine, such as 
the fuel system, that could prevent 
starting. The HR! system is okay. 
On the other hand, if there is no 
spark, or a weak spark, reconnect 
the sparkplug cable and proceed to 
the next step, 

5. Release the tour letches holding 
the distributor cap to the distributor, 

Lift the cap straight up. If you slant 
it, the carbon rotor button in the top 
of the cap may break off. 

6. inspect the distributor cap and 
rotor for damage, as explained above. 
Assuming both are in good shape, 
disconnect the connector from the 
d i&tributor cap. Tu rn the cap upside 
down and attach an ohm me ter 
across the RAT terminal and TACH 
terminal. Place the ohm meter on 
the XI scale. 

Ri'Huit; If the ohmmeter reading is 
0 to 1 ohm, showing continuity , pro- 
ceed to Step 7. I f the oh m meter read- 
ing is more than 1 ohm, replace the 
ignition coil as follows: 

■ Re move t he 1 1 1 ree sc re w s held mg 
the ignition coil cover to the distrib- 
utor cap. 

■ Remove the four screws bidding 
the ignition coil to the distributor 
cap. The front right-hand screw, us 
you face the coil wires, serves as the 
ground connection. 

■ Disconnect the coil wires from the 
connector in the distributor cap and 
gently pull them from the cap. Use 
tweezers to prevent damage to the 



wire®, which are rather fragile., 

■ Remove the coil. 

■ Put a new coil in the distributor 
cap, and push coil wires into the con- 
nector in the cap. Position the black 
wire, which is the ground wire, in 
the center. Place the brown wire 
next to the spark -advance unit. Put 
the pink wire farthest from the 
spark-advance unit. 

■ Install the screws that hold the 
ignition coil to the distributor cap. 
Connect the black wire under the 



screw serving as the ground before 
tightening the screw* 

7. Attach an ohmnwlw acroa® the 
bat and ground tormina la* Set the 

ohmmeter to the X100G scale, 

Renult: If the ohmmeter scale 
shows a reading of less than SG0Q 
ohms or more than 30,000 ohms at 
both points, replace the ignition coil. 
If the ohmmeter scale shows u read- 
ing other than 0000-30,000 ohms at 
one point or neither point, the igni- 
tion coil is okay. 

8. Disconnect the vacuum hosa 
from the spark-advance unit. Check 
the hose to make sure it isn't 
cracked. Replace a had hose. 

Connect a hand-vacuum pump to 
the spark advance. Apply vacuum 
while watching the pickup toil. The 
spark advance is connected by a link 
to the pickup coil. 

Result: If the pickup coil doesn't 
rotate, the diaphragm inside the 
a park-advance unit is defective. Re- 
place the spark-advance unit by de- 
taching the link from the pickup coil 
and unscrewing the unit from the 
distributor housing* If the coil 
moves as vacuum is applied, proceed 
to the next step* 

9. Disconnect the two pickup-colt 
lead® from the control module, and 

connect an ohmmeter across one lead 
and a good ground. The distributor 
shaft is a good ground. Use needle- 
nnse pliers so you won't damage 
wires by pulling them. It’s impor- 
tant Lo make note of which wire at- 
taches to which connection. Set the 
ohm meter to the XiQGO scale. Apply 
vacuum to the spark-advance unit 



From left to right art the test 
procedures 1 . % and 3 for 
checking the external Igni- 
tion coil of HE! system, Se* 
text for lest sequences. 
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When working on the Interior of distributor, be certain that you don't touch leads or epn- 
rtoCtOr* with your lingers. Use needle-nose pliers and tweezers. 



to get the pickup coil to rotate 
through its entire range of travel, 

Remit; If the ohm meter shows 
other than an infinity reading, 10 - 
place the pickup coil as follows: 

■ Remove the distributor from the 
engine, but before doing so murk the 
position of the rotor. Place an awl 
across the rotor so it extends to an 
adjacent point on the firewall or en- 
gine* 

Make a mark on Lhe firewall of ere 
Hi he. When the distributor la re- 
turned to the engine, line up the ro- 
tor and mark this to insure correct 
timing of the distributor. 

■ Lay the distributor on the work- 
bench and support the Hear end on a 
block of wood. Scribe a mark from, 
the distributor Rear to the distribu- 
tor shaft. 

When you have put the Hear buck 
on the shaft, line up the marks. 

■ Drive out the roll pin that is se- 
curing the Hoar to the shaft and re- 
move near. 

■ Now\ pull the distributor shaft 
from the distributor housing. 

■ Remove the centrifugal advance 
spring*, weight retainer tmd ad- 
vance weights, 

■ Remove the thin retainer ( H C" 
washer) on top of the pickup coil and 
remove the coil, There isn't any need 
for you to remove the three screws 
that hold the assembly together. 

■ Install a new pickup coil and re- 
place the distributor by reversing 
this procedure. If you sec a felt wick 
on the distributor shaft, put two or 
three drops of motor oil on the wick 
before installing the coil. In attach- 
ing wires, make sure they are con- 
nected to their correct terminals on 
the electronic module. 

10. Connect an ohmmeter across 
both pickup-coil leads. Apply vacu- 
um to the spark-advance unit to get 



the pickup coil to rotate through its 
entire range of travel. Watch the 
ohmmeter scale* 

Result: If the ohmmeter scale at 
any point shows a reading of less 
than 500 ohms or more than 1500 
ohms, replace the pickup coil. 

11. If the cause of the starting or 
rough running problem still hasn't 
been uncovered, the electronic-con- 
trol module may be to blame. Test- 
ing the module requires a special in- 
strument available at GM service 
shops. If the module has to be re- 
placed, disconnect wires and un- 
screw it from the distributor. 

Installing a naw module 

When inatading a new module, be 
sure an electrically conductive 
grease is applied to the metal face at 
the underside of the module and to 
the module seat that is in the dis- 
tributor. 

This grease* which prevents corro- 
sion and allows the module to cool, 
usually comes with a new module. If 
it doesn’t, use General Electric Di- 




To drive out roll pin, rest the shaft on a 
block of wood and tap pin with a punch. 



electric Heat Transfer Compound 
G&42, Dow-Corning Heat Sink Com- 
pound 341 or Dow-Coming 5 Com- 
pound. 

If you should have u problem get- 
ting grease from a Deko parts or GM 
dealer, check with a company that 
sells electronic parts. 

Testing the external ignition coil 

If your GM car has an f JEI system 
that features an external ignition 
cpil, all procedures are done in the 
same way* except for testing the ig- 
nition coil* 

In order to do this, proceed as fol- 
lows: 

0 Connect an ohmmeter to test pro- 
cedure No. 1, as shown at the bottom 
of page 37. 

You must set the ohmmeter on the 
X1000 scale. 

Rivult: If the ohmmeter scale does 
pot show an infinity reading, re- 
place the ignition coil by disconnect- 
ing the coil -to-distribu tor cable and 
unbolting the coil. 

■ Now, connect the ohmmeter to 
test procedure No, 2 + £et the ohmme- 
ter on the XI scale. 

Renult : If the ohm meter scale does 
nut show a reading of 0 to 1 ohm, 
you'll find it necessary to replace 
the ignition coil. 

■ Finally, connect the ohmmeter to 
test procedure No. 3, Set ohmmeter 
scale on the XlOQO scale. 

Rev alt: If the ohmmeter soak 
reads more than 30,000 ohms or less 
than 0000 ohms, replace the' ignition 
coil. 

You may wonder why we've not 
mentioned the capacitor inside the 
HE I distributor. This component 
doesn't have anything to do with ig- 
nition. It is used for radio noise sup- 
pression. 

After working on the HEi distrib- 
utor, be sure that you take the time 
necessary to adjust ignition timing 
to the proper specification for your 
automobile* m 




To install roll pin, support the shaft and 
gtir on tofl wood and tap In gently. 
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Richard Petty says, 





My Dad made auto mechanics out of us 
long before he' diet us enter a race... so l learned 
the impOrtJJig? Of a good mechanic caffe . .and 
[he opportunities that are out (here fbr wlh 
[rained men. Thai's why I'm sure glad to see 
[raining like the twj NKI courses come along 
VKth NRJ. you learn a[ home in your spare time, 
at your own pace, And get solid, "hands-on " 
training for practical CKpericnoe. [is a lot oF 
[raining for (he money 

Learn Auto Servicing Fast 

NRIs basic auUmwLive servicing course corers 
the fundamentals of auto repair in 30 "bate- 
srae" lesions, You specialize in big-demand 
under- hood services, pl(& (ire and brake work, 
Your hands-on [raining includes a complete kit 
of famous- Sun equipment such as Inductive 
timing Light, diagnostic analyst compression 
tester, and much more. 

Includes Diesel Engine Training 

NJ-tl h 51 lason Master Mechanic course has it 
all. Yfcu get all the Basic course equipment and 
training plus lessons on iransmissiim engine 
rebuilding. suspension and alignment, power 
Steering air Conditioning, and much mure. You 
ewm pp* six special lessons an automotive diesel 
engius. and sewn special reference manuals 



Mill iriunlng tnduik-v 
profwiOTuf insintinmw and 



covering foreign cars, running or managing 
a business, hod} 1 and framework, etc. And 
you get the master instrument for the 
mader mechanic, [he Heath igrotinn 
analyzer osLlfoscope. Built by one of the 
most reflected names in electronics, it 
las you "see" the motor at work, ereti 
tune up high performance and racing 
engines. 

Train with the Leaders — 

NR] and McGraw-Hill 

No oilier school has NRTs experience 
In home training or McGraW' Hill's 
background in continuing education 
More than 60 years of experience and 
over a million students p ms chat [hey 
really know how to get you started on a 
good, future. Mail lb: postcard for a free 
catalog telling all the fads, describing 
the complete course, and showing all 
the professional tools you gel. Gel your training 
ai home, theconrenient NR! way: If [he postcard 



Ridianl Peny, 

NRJ Automothc 
Onnsullam, 
and America's 
Wlnnlrificst 
Srock Car 
Driver. 



has been nmwrod, write to address hekiw. 
No salesman will tall 



You learn in your spare time and they 
give you the training and equipment you 
need to get you started in a hurry. 



Or check out these other growing fields. 



Small Engine Repair 

There's plenty of opportunity for the 
man who can service lawn mowers, garden 
(radars, chain saws, [j|fm, outboards, mo pedis, 
motorcycle and other small engine, NHI 
(raining, includes professional tools .. 
Inductile tachometer, volmhm meter, toque 
wrench, valve spring and rin^ compressors 
and more And you feam by doing, actually 
building a $ 1/2 HP engine as part of your 
training. Choice of Basic and Advanced 
Courses Check postcard for catalog. 

Air Conditioning/ 
Refrigeration/! i ca i i ng 
Including Solar Technology 

Gets you into a wide-open, fast-growing 
area with practical [raining that includes 
lessons on solar honing, heat pumps, etc. 
Course Is complete with professional tools, 
Including top grade professional vacuum 
pump, key tool In the proper servicing of 



refrigeration and air conditioning units. TYro 
courses, with Master Course Including op- 
tional postgraduate training at York Institute 
Resident School at no extra charge. Check 
card for catalog 

Electrical Appliance 
Servicing 

Good appliance repairmen are hard to 
cum? by NR1 trains you for your own full- or 
part-time business in fixing everything from, 
toasters to refrigerators and freezer*. Step- 
by-step [raining includes professional tools 
and instruments like damp-on ammeter and 
appliance multimeter. 



Nil School* 

Mc(rrt#-HiN tftnlinulfl£ 
Education Gcrilcr 
MBS Wscmteln AVer** 
WisiiLnpfln, PC. 21X11 6 



“H you really want to learn 
how to repair cars, checkout 

NMh 
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Off the scuff 

Recently. I had to have new piatont, 
rings and connecting rod * installed 
in the &8 -liter engine of my IB? 5 
Ford Mustang H . This wan done at 
50,000 miles and cost $ TOO, Two pis- 
tons hud scuff marks runn ing up a nd 
down their atdd#. In fact, the mechan- 
ic described the condition as "piston 
scuff." 

The mechanic told me the cause of 
the problem u.'aw inability of con- 
necting rods to splash adequate lu- 
bricating oil onto upper cylinder 
walls, and that he had to install a 
newly designed connecting rod . Ad- 
ditionally, / read ftH urf tc^ which 
stated that some F ord models had de- 
fects that cause piston scuff. Do you 
think my car falls into this category? 
If so, is there anything l can do to get 
re i mbursed for repo. irs? — M atthew 
P. Kinutis , Mayiehesfer^ Mo. 

Piston scuff is likely to strike 1974- 
77 Mustangs, Pintos, Bobcats and 
Capris equipped with the 2. 3 -liter 
engine, so your car is in this catego- 
ry, In addition „ piston scuff also af- 
fects 1975-77 Mavericks, Granadas, 
Comets arid Monarchy equipped 
with 200- and 260-cu.-irt. engines. In 
May 1977, Ford issued service bulle- 
tins to dealers describing what has 
to he done to solve the problem. The 
service bulletins also establish 
ground rules concerning warranty 
provisions. 

Service bulletin 131, article 1834, 
issued May 9, 1977, covers, cars with 
2.3-liter engines; service bulletin 
135, article I854 t issued May 24, 
1977, deals with 200- and SoO-cu.-in. 
engines. They substantiate what 
the mechanic told you. They state: 

“Piston scuff noise may be allevi- 
ated with the installation of new 
connecting rods and bearings, as- 
suring proper piston fit to the cylin- 
der bore upon replacement. The im- 
proved connecting rod and bearing 
provide an oil-squirt hole for in- 
creased lubrication to the cylinder 
wall. Replace all connecting rods 
and rod bearings using the new 
parts." 

Accord i ng to the serv Ice b u I leti ns , 




th is repair is “reimbursable under 
the provisions of the warranty," 
However, this is amended to apply to 
an “extended policy/’ It is this “ex- 
tended policy” provision, which has 
been referred to as a “secret war- 
ranty," that caused the Federal 
Trade Commission to bring suit 
against Ford Motor Co. To make this 
long story short. Ford had been re- 
imbursing some car owners for re- 
pairing piston scuff, while other peo- 
ple were not being reimbursed. 

To find out what the present poli- 
cy is and where you fit in, Matthew, 
I asked Ford. 1 was told that the pol- 
icy has three main provisions, as fol- 
lows: 

1. Ford will repair, free of charge, 
th ose e n gi n es co ve re d by t h e p i st o n - 
scuff warranty policy. This warran- 
ty is for 36 months or 36,000 miles, 
whichever occurs first. 

2. Tf an owner has paid to repair 
the engine of a car that falls within 
the 36-month or 36, 000- mile inter- 
val, Ford will provide reimburse- 
ment as long as repairs can be docu- 
mented. 

3. Ford will consider complaints of 
owners whose cars exhibit piston 
scuff that exceeds the 36-month or 
36,009-mile interval. If an engine 



Making sense 



has piston-scuff noise, or if repairs 
were made after the car exceeded 
the 36- mo nth/36 ,000-mile interval, 
the owner should talk to a dealer 
and to the Ford district office for his 
area. District offices are listed in the 
owner's manual. 

By the way, warranty provisions 
covering piston scuff apply to all 
owners of the cars involved— those 
people who buy ears used, as well as 
those who purchased their cars 
brand-new. 

Mum bo jumbo 

/ a 1B7R motor home on a Dodge 
chassis equipped with a WO-cuAn, 
engine. At 8000 miles, the engine 
started knocking at speeds above 
mph. Knocking becomes louder as 
speed and mileage increase. The 
Chrysler field representative claims , 
“ The no;#? iff normal and is due to a 
buildup of tolerances in fJie valve 
irflitt," Do you think this is possi- 
ble? • — Ai Dadalamento, Warren, 
Mich. 

To tell the truth, Al„ I don't know, 
because I can’t figure out what the 
Chrysler representative is saying, It 
sounds likes double talk, so let's 
start with basics. 

Is this a spark knock? It could be, 
if ignition timing isn’t set exactly to 
the specification on the vehicle 
emission-control label. Further- 
more, distributor damage, including 
damage to the spark advance, will 
cause spark knock. 

Engines in motor homes are par- 
ticularly susceptible to carbon 
buildup, because the average motor 
home is kept idle for comparatively 
long periods. Carbon buildup causes 
preignition, which produces knock- 
ing. 

I would investigate this possibili- 
ty. You might pour chemical carbon 

jPtes&e r urn t o pag e 44) 
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'Repeated trips Co Ihe dealer, including a meeting with the Pontiac 
zone people, failed lo resolve a severe knock in line 301-cu.-irv engine 
of my 1979 Pontiac Bonneville," says reader 
Tom ftosenkranz ol Milwaukee. 

"They insisted it was normal engine ping and 
kept reia rdi ng ihe (i ming all the way If om 1 1* to 
S* Before Top Dead Center f&TDC), So, I 
spent $10 for a shop manual and began check- 
ing the car myself I finally round that the ther- 
mostatic air cleaner [TAG) wasn't working. I 
purchased a new sensor for S9- installed it ift 
1 0 minutes and. haven't had the knock since. 

I've shared thus with several owners who were 
having the same trouble, and they, loo 
found their TACs not working. Hope it 
helps Car Ctinic readers." 

You can count on it, Tom. It's a 
good tip to keep in mind for an cars 
having thermostatic air cleaners. 
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Triumph, at less than one-third the tar, 
preferred over Vantage. 

En rating overall product preference, almost twice as 
many smokers independently chose Triumph over 
Vantage, In fact, an amazing 62% said 3 mg Triumph 
tastes as good or better than 1 1 mg Vantage- 

Results showed that Triumph was also preferred over 
*14 mg Winston Lights *12 mg Marlboro Lights *8 mg Merit. 

Mow, test for yourself. Compare Triumph with any 
other so-called 'low tar" or "light" cigarette. You'll taste 
why we named it Triumph. 

Nationsl Taste Test results available free on requnH. 

Write: Narkmal Tesy? Test, P:0. ftox 2733. Hillside. New Jersey 07305, 



S LorHianJ. U.S.A., 1980 




Taste the UMPH! in Triumph 
atoniy3 mg tar 




Warn ir>g : The Surgeon General Has Determined 
Thar Cigarette Smoking Is Dangerous to Your Health 



3 mg."iar." 0.4 m&. npcoime av. p«r cigarette. FTC Report Jan. i960. 




CAR CLINIC 

{Continued from page *?f 

sol vent i n to t h e e ngi n e to deter mine 
if it affects knocking. You ran pur- 
chase solvent at an auto parts 
store. 

Jf no nrt of this helps, net the 
Chrysler field office back on the 
phone and ask them to send another 
representative — this time one who 
talks with a straight tongue. 

Ignoring facts 

Not long ago, l read in PM that the 
1 977 Chevrolet Monte Carlo has been 
recalled to repair a defect that could 
cause the rear axle to break. I called 
the Kansan City customer sendee de- 
partment ofGM r and the ai«)j said he 
knew nothing about this. Please com- 
ment. 1 own one of these ears . — 

Fl. Gillettpie, Pleasant Hill. Mo. 

I'll comment, okay. Bah! Quote 
this guy chapter and verse, Mrs. Gil- 
lespie. The manufacturer recall 
campaign number is 77C26. The Na- 
tional Highway Traffic -Safety Ad- 
ministration (NHTSA) number is 
78V- 138. The date NHTSA notified 
the company that the recall was nec- 
essary is June fi T 1978, The recall in- 
volves 265,068 1977 Chevrolet Monte 
Carlos and Malibus, Pontiac Le- 



Mana and Gran Prix* Oldamobile 
Cutlasses, and Buiek Centurys and 
Regals. The reason for the recall is 
the possibility of a flaw in the metal 
of the rear axle shaft. As a result, 
the shaft could break, allowing the 
tire and wheel assembly to separate 
from the car. The repair procedure is 
to inspect the shaft and replace the 
axle, if necessary, 

A guy named Joe 

Hare you heard of any widespread 
front-end noise problems with the 
GM X-hodg carsf Whe rj / make n 
hard turn with my 19S0 Pontiac 
Phoenix, there is a toud metallic 
chink. The dealer lubricated the area, 
hut it didn't help . Now he sags the 
noise is characteristic of the vehi- 
cle . — Ralph Del Vecehio, Howard 
Beach, l NY. 

Tf front-end noise is characteristic 
of this vehicle, it's news to me. It's 
also news to one of the most knowl- 
edgeable X-bndy technicians — a guy 
who works for Pontiac (the compa- 
ny, not a dealer). 

According to Joe (not his reai 
name), the noise is probably coming 
from the rack-and-pinion steering. 
Steering may be overriding the 
stops and going to the end of its trav- 
el. 



Chip off the 
old block 

Chips <n car-body paini, 
which can eventually 
won* themselves imo nisi 
spots, can be easily re- 
paired if you follow this ptoce- 
dura. 

■ Clean ino damaged area thoroughly, us- 
ing a wax remover. Allow ine spot to dry. 

■ Dip the pnd Of a wood malchslicit in paint 
that has. dean welt flirted. Dab a lew drops on 
the spot. Then, let ihe paint dry. 

V When the paint has dned, use an auto- 
body polish to treat the a^ea. il the paint on 
your car Is enamel II the paint is lacquer, first 
rub ihe spot gently with auto-body compound 
and then polish it. 












People 

FbrRoofs 



Every day somewhere in America, another do-it- 
yourselfer finds di mother way to use Onduline's* new 
Easy-Cowei’™ roofing and siding A lot ol people know 
Easy- Cover as t he mast revolutionary roofing product 
to come along in years — but how about Easy-Gover as 
privacy fer.cir.rp Or patio crower? 
Or trailer skirting 7 Vvhatew&r 
the application, Easy-Coyer 
livts up to its nartie. 

[f you can h ang 
a door i-' paper a 
room ■> j can 

install Easy- 
Ccwer The free 
E.isy-Cever 
■ sun.ato: takes 
the guess work 
i it of getting 



started And then the free Easy-Cewer 
installation guide shows you how to 
start Your dealer has copies of both 
YOU CAN LOOK HIGH AND LOW 
WITHOUT FINDING A 
BETTER BUY THAN EASY-COVER 
Easy- Cover offers all the traditional protection of 
' ' ' ‘ And 

25 

years against leaking. Full detail 
on tins warranty are available 
from any Griduftne dealer 
Because ddng-it-yoursdf 
is so much easier with Easy- 
Cbwer, you save yourself a 
ndy little sum on any job In 
fact, you'll end up saving in 
labor costs just about what yc i 
end up spencl-ng for material 

The next time you have somethir sg to c ver, di 
it yourself, with Easy-Cbver And ssve mt *ney m 
the bargain For the name m a CVLCiftV C D ru 
of your nearest dealer call . ** 

toll free 800/447-2882(111 byWndultn* 

Illinois 800 / 3 2 2 - 4400 ) - Rau*a fvik r® rwj w i.kj btggM 2240s 



“The dealer/’ says Joe, “should 
find out what’s happening by lifting 
the car and looking as the steering 
wheel is moved Yi oni one extreme to 
the other, [f this is too complicated 
for him to do, your Car Clinic reader 
should take the car to another GM 
dealer or call the GM zone office*" 

That's good advice, Ralph. 

So what's new? 

M y parents own a 1980 Chevrolet Ci- 
tation that gets its kirks by blowing 
fu sen- 

The fuse that it at wags blown con- 
trols the hom r dome light and neat- 
belt buzzer. We've taken the car to the 
dealer, but he says all we can do is 
keep f n x to I ling it eu 1 fu „ Th in g ets 

qu Up fj n r r-e , because th O sc fu sen 

are the were rectangular kind. What 
should we do? — Rod Meyer. Burt, 
f otea 

Get yourself another dealer. Your 
parents should not have to live with 
this problem. Fuses blow, normally, 
because there's a short in the cir- 
cuit. 

This means that each section of a 
circuit protected by the fuse has to 
be checked with a continuity tester 
to find the cause of the problem. To 
do this, you need the wiring diagram 
for your car. This procedure for lo- 



cating the cause of a blown fuse has 
been the same since auto fuses were 
developed. The procedure hasn’t 
changed just because the fuse is in 
the new X-body model. 

[ would start by checking the horn 
circuit- There’s more chance of a 
horn wire being pinched and short- 
ing out m the steering column than 
of dome-light and scat-belt buzzer 
wires being affected. The steering 
wheel has to come off to test the 
horn circuit. This is no big deal. The 
steering column setup in the X-body 
is pretty much the same as the 
steering column used in GM cars 
since I9fi£t 

I’ve said it before, and I'll proba- 
bly say it again and again: If one 
dealer can't help you, then find sn- 
other one. 

You're not locked into the dealer 
from whom you bought the car. If 
you can’t find a dealer who can solve 
the problem, call the GM zone of- 
fice. 



GOT * PftO&LEM WITH YQOR CAH7 

Just ask Mart about >t Sand your quostion to the Cat 
Clinic, Popular ^ofta/ucs, 224 St.. Wgw 

York. N.Y. tOOtQ. White tatters cannot be answered 
tfldlYidifatty. p /oWems that ere Of general interest will 
be published to the coturn it. 



Safety and service tips 



■ If you are the owner oF a 1 980 Dateun 31 0 
Ibat was manufactured between Qelo&er and 
December 1 979, your car has been recalled so 
that repays can be made on the transmission 
main shaft locknut 

There & a chance thai live nut may work 
loose, which would cause the transmission to 
become inoperable. 

■ An Audi 5000 that most have its power- 
steenng fluid replenished often, or is bard to 
steer, may need lo have repair kit Mo. 
431 49802CA installed. You can ask your deal- 
er to check on (his possibility by having 
him refer lo repast manual; supplement Mo. 17 
112/79). 

m Do you have a 1980 Chrysler Corp car with 
a 225-co -in engine. a one-banal carburetor 
and an automatic transmission that lakes a 
long (irtie to start when it s cold amLc* has en- 
gine sag on a cold driveway? 

Here’s a possible solution to the problem: 
Have pad Mo. 4240083 (driveability package) 
installed according lo service bulletin Mo, 14- 
00-80. 

■ T ake a close look at the healer return hose 
Ol your 1 980 AMC Spirit, Concord or AMX with 
airconditioning, 

There may be some chafing preseni on |he 
left rear corner of the compressor. If ibis is the 
case, you should tie the hose back so il clears 
the compressor. Wl 
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Trailered tent-cottage 

The European tenting look has come to camping trail- 
ers. The new Conway Cottage Camper opens from a 
compact tent-trailer into a 200-squ a re-fool unit that 
sleeps seven, but can fit nine into enclosed double bed- 
rooms. For storage, the 540-pound rig can tip up on its 
side (below). When it is towed, the 3Vz-foot height 
doesn't block rear vision, has minimum wind resistance 
and ope n s at the e nd for picnics (be low left ) . It sets up in 
20 minutes; the price is £2500 from Conway Trailers,- 
C FT6. Elkhart, (net. 46514, 




Get a wider look at the wide open spaces 




Oversize picture windows. 35x108 inches on the driver's side and 35x50 on the 
passenger's, are big features of a new Li mi led Edition van from Coachmen Indus- 
tries, The deeply tinted windows are made of Lexan. Other custom additions include 
mag wheels, running boards, tog lights, power roof vent, four reciiner chairs with map 
lights, couch and pedestal table, overhead-console tape system and polished 
Chrome spare tire cover. 



Safer storage 

To secure a gun in an RV, camp or 
home, the Istec Gun Mount can use any 
heavy-duty padlock to fit through a trig- 
ger guard stud. 

The unit mounia quickly, prevents 
tampering by children or intruders and 
allows easy access. The cost is £15.95 
postpaid from Istec Security Mourns, 55 
Knolls Crescent, ftiverdale, N.Y. 
10463, 





Custom fifth-wheel trailer tow 

Towing in style is offered with a special toter unit from Holiday 
Rambler, Wakarus-a, Ind. Designed to match the fifth-wheel trav- 
el trailer behind it, the unit is built on a 1 56-inch Ford chassis with 
11.000 GVWR, The gas-tank capacity of 170 gallons allows a 
range of approximately 1200 miles before refueling. Originally 
designed for delivery ot trailers to dealers, the toter has a cab 
fitted with an optional flip sofa that can be used as an additional 
sleeper. Also optional is LP gas as an alternate fuel source for the 
transporter. 



« 
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The finest compressor 
we've ever offered, 
inside ond out* 




Precision rwln 
gauge; measure 
airline ond holding 
pressures 



Crankshaft 
needle be- on figs 
reduce vibration 
Ond wegi 



if forced -cir cooling 
sysrem with 
olumlnum fins 
results in efficient 
cooling ond 
reduced 

corbonizotion for 
long life. \ 



[iuilr-m olr pressure 
regulator adjusts 
line pressure for 
various functions. 



Includes Craftsman 
convertible 
b leed erfnon- bl cede# 
spray gun \ 



Safety shroud 
encloses oil 
working pons. 



Quiet, efficient, 
CQpoeiror-start 
induction -run 
one- horsepower 
motor. tn5 Y r 
convertible ro 
220 V > 



Delr tension adjusts 
easily with thumb 
screw, 



Die cosr aluminum 
compressor pump 
with integral cost 
iron cylinders for 
long pump life. 



12 gallon A.&ME 
air storage tank 



Air hose outlet is 

conveniently 

locored- 



Wheels ate 
removable for easy 
conversion from 

portable to 
stationary. 



Auiomorlc control 
system relieves 
pressure on the/ 
cylinders for / 
lood-free starts. 



American Satiety of 
Mechanical Engineers 
safety valve 
prevents pressure 
overload, 



1 5' bIW air hose 

Indud ed 



WHERE AMERICA SHOPS FOR VALUE 



The** oie the rrilnjmgin savings narienaJIy. Regulor prices 
wary in some markers. PrKes pad dotes moy vary le Alaska 
oad -Hawaii 

iffl &MJt. ttMOucH .i-iiJ Cc . Iftfltr 




ALL OUTDOORS 



National hunting and f ishing 

Every jrpar in September — this time 
it's Saturday, the 27th — outdoors- 
men have the chance to demon- 
strata the skills that go with the 
pleasures of fishing shooting, tamp* 
ing, backpacking, archery, boating, 
climbing, bird- watching, nature 
photography, orienteering, RV trav- 
el and the multitude of activities 
that make up outdoor sports. 

Demonstrations., instruction and 
displays will be offered around the 
country— check local sports clubs, 
shopping renters and outdoor equip- 
ment stores for when and where the 
action will be, Most active of all con- 
servationists are outdoors men, the 
ones who pay the fees and taxes th at 
support ecology programs and wild- 
life management. The annual Na- 
tional Hunting and Fishing Day is a 
chance to show what our outdoor 
tradition is all about. 

New $ hooter 

Just introduced by Charter Arms is 
a multipurpose mini-cousin of its 
,22-caliber Explorer AR-7, ThaCs 
the handy camping and survival au- 
tomatic-loading rifle that comes 
apart to fit into the stock for a wa- 
tertight package that can even float. 
The new Explorer II piste! is also 
versatile and swaps barrels from an 




A pi&lol version of Charter Arms' AR-7 sur- 
vival rifle, the new Explorer II will come with 
Interchangeable barrels. 



8- or 10-incher for targets and var- 
rminting, to a 6-inch tube for easy 
packing. The clip will hold eight 
rounds, while a loaded spare may be 
stored in the grip as well. Another 
option will include a mount for a 
scope - 

Just like the 2Vfc-pound AR-7 rifle, 
this kid-cousin Explorer II pistol 
disassembles for even more compact 
portage. It is a light 20 ounces, has 
an adjustable rear sight a aid sells for 
$99, ' 



Break strength 

While all Ashing line is sold on the 
basis of the amount of pull it can re- 
sist before it comes apart, a lot of 
factors between the fisherman and 
the fish can influence how well it 
works ami how long it lasts, .Some 
cheap line will get brittle or take a 
permanent curl after sitting on a 
spool or reel too long. Others are af- 
fected by temperature, sunlight's 
ultraviolet rays, stretch, abrasion, 




Breaking strength lor wet arid dry , new and 
abraded Du Ponl Stren fishing lines gel 
tested as McKeown, Tatlersall watch. 



and chemicals in the water, the bilge 
and the air. 

Recently, Du Pont changed the 
formulation of its Stren monofila- 
ment line. We toured its research 
and development labs to look at test- 
ing procedures anti check their 
claim that New Stren has found a 
better way to fight off rough rocks, 
barnacles and sand, worn rod guides 
and fatigue from constant use. With 
Rill Tattersall and other engineers, 
we watched while competitive 
brands were analyzed on machines 
that would dazzle a crime lab. Line 
was tested worn- down, wet and dry; 
subjected to abrasion devices and 
stress-tested on machines like the 
Instron shown. In the lab, at least, 
the new line showed marked im- 
provement. Now we'll try a fish. 

How to— where to 

This fall 27 states will require the 
use of steel instead of lead shot for 
the waterfowl hunting season. 
Ducks and geese eat Spent lead shot 
and two million have been dying 
each year from lead poisoning. Steel 
shot will come in 10, 12 and 20 gauge 
for the four flyways affected. 

From Bantam paperbacks. Great 
Cooking Outdoor *, by Gale and Bev- 



erly Jlolsman, is the newest and beat 
of guides to what and how to eat in 
style at your campsite. Techniques 
and recipes are a bonus. 

And, in this America's Gup chal- 
lenge year, the best of inside expla- 
nations and descriptions is in the 
book, Awfhrfi'if Cup Tei’fr, by pre- 
mier skipper- writer Bob Bavier and 
worth its $14.95 price. 

Sport snapshots 

In our continuing search for the best 
outdoor camera, the latest contend- 
er i? a new weatherproof HD-S Fuji- 
ca- Unlike the Minolta Weathermat- 
ic-A, it uses 3£j-mm film. Unlike the 
Nikons, it has automatic exposure 
and a built-in strobe flash. Though it 
isn't designed for akin diving, the 
HD-S can take water sports afloat 
and dusty work ashore as well. To 
clean it off, just rinse it. 

At about $265, it is not inexpen- 
sive, but it i& light and compact, will 
fit in a pocket or backpack, and 
should keep shooting (at from Vs to 
3 &ou) through years of nigged going. 




All-weather photography la po&Sibl* with 
HD-S Fujicp 35-mm auto-exposure camera 
with built-in flash. It's rain- and dustproof. 



Fortunately, it has that bonus for 
the solo sportsman— a built-in self- 
timer. Right now. the Fujiea HD-S is 
available primarily through top 
sporting goads mail-order sources 
like Easy Winters in Seattle and 
L.L, Bean in Freeport, Me. For oth- 
er outlets, drop a note to Fuji Film, 
356 Fifth Ave,, New York, N.Y. 

10001. m 
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Know your car inside and out. 
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W hen I listen 



to a cassette 
I take it apart!' 

-Stevie Wonder- 




5 lev re's repulsion us d perfection- 
is! is svtJ'll known. \U lore hi? takes ,1 
cassette home, it must deliver big 
studio sound. The kind oi sound 
he can't lake ^jwi- 

f lie c jsselte Slevits li-kcs mo^l in 
i he hr^h hi js I DK SA. TDK 5 A has a 
start H it g mu s-k u I memory. Vou r U 
hear the full timbre of (he human 
voiie F h i 1 vi b rant dy na m i c energy 
of strings, The blast and bluster of 
melt Nr i- muni e is beyond ils 
ranee. Nr> insirumenl is forgotten. 
The world's major deck manu- 
facturers, themselves perfection- 
ists, use the SA in set me sound 
standard in their machines, TDK 
makes sure ■! will keep setting 
slandkirds The shell alone goes 
through hi 17 chei kpolnls. With a 
lifetime* wnrranly for every pari. 
Thai makes it easy tn like. And hard 
to lake apart. 

■hi Ih ■■ unlikrlv 1-Vt‘rtl 11', U ,1111 IPS i j-ai'I 1 1* 

-■m'f h» 13 H'llnl'n| rim* m ,1 il.'lr'. I 111 <H| .lliU I .itv 

,1 rt--: if k ■ ll.i I r,(1l |1 . hUmpK liHutH 1 1 111 VIMfi Ini ,1 
cJm.iIi'i I,r in i ! jv inr j ir«v ii'fii.n mH'rii 

K rWJU I UK I .‘i. i , pi fi ci.li"iii S i OSMl 




Tlx 1 Anu/im Music Machine 




PM LOOKS AT 

SPITFIRE PROPANE TORCH 




Spitfire kit No. 40B-01 includes propane 
tank, pressure regulator, large and small 
lOfCh, name spreader, heat shield, spark 
lighter, SO, 'SO solder, aluminum rod, 
bronze and stainless-steel brazing rods, 
fluxes, brush and orifice wrench. 




When you turn on the regulator knob 
completely and ignite the torch, if 
produces a dark blue flame, which Is ad- 
vantageous for all brazing and soldering 
operations. You can swivel the tip 360 for 
easy and safe aiming at the workpiece. 



A ccording to its maker, the Spit- 
fire propane torch delivers 
more boat than conventional pro- 
pane torches, After using the 
torch, I can -say this is not an over- 
state merit. 

Without the need for auxiliary 
oxygen pellets, 1 was able to do 
light brazing of iron, stainless steel 
and aluminum with the Spitfire. ] 
also tried it out sweating copper 
plumbing. It did the job without 
having to drain the system, 

A design feature called Swirl 
Combustion gives the Spitfire its 
advantage. Here's how it works: 
The torch head has an automatic 
pressure regulator that is simply 
opened all the way. 0 didn't have 
to fuss with adjusting the gas 
flow.) A jet-pump venturi sucks in 
the correct amount of air for prop- 
er combustion. Then a helical 
fiameholder in the flame tube 
starts tlie gas, air mixture spin- 
ning. Combustion begins anil the 
hot gases expand, generating a 
high- velocity swirl. 

The swirling gas spins the heavi- 
er gases to the outside edge. These 
gases art as an insulator, keeping 
the heat in the flame an it's direct- 
ed onto the target. The design re- 
sults in a very stable flame, which 
is extremely effective at heating, 
In situations where the heat 
needed to he dispersed rather than 
directed at one point, I attached 
the fl time-ftp reader accessory. It 
was helpful,, for example, when 
healing floor tiles for cutting, 

I n addition to the kit accessories 
shown, a deluxe kit includes a small 
tip for light work and a heat shield 
for working near combustible sur- 
f aces.— oaarto Capot o ntn 




You can maud a loose connection in cop- 
per plumbing without having to fully drain 
the system. However, if la necBaaary to 
turn off the water In the line upstream 
from the point where the repair win be 
made. Also open a downstream valve so 
that building pressure— from water boil- 
ing at the folnt — can be relieved. 




Using flame-spreader accessory, asphalt 
bias era gently heated on their under- 
side, Heat makes them slightly pfJenl so 
I hey conform to the contour of the floor. 



SPECIFICATIONS— SPITFIRE TORCH 

KN AM-maW iep*f M, No 4M-01. #heh ■rveluotr *„ Hi* 
p*m 1 ( 10*11 in |Hff Icip Iffri pfiolo. p'ji an ifi*ir ut 1 nyi man 
u«! 

Pnc*S 40 

MiimPieiLrsr: Wingiunsfl*** lot: . 2 DtJrctirn Ru . p*a. 
Oculy. M»a 019(10 
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Now you can train at home in spare time 



SHC r 86 - ELECTRICIAN 






1 



) 






agssu*- 

Sss^Ss® 1 

Tools, Materials, Testers, All Included With Course! 

You get texts, lessons, 
tools, mulb-fnter, plus 
ail the materials you 
need for your lab experi- 
ments — rtieostate, fuse, 
wiring receptacles, 
switches — everything (o 
get you nil to a fast siart. 




Construe! ion, Maintenance, Electrical Contractor... No 
previous experience needed. Experts show you what to do f 
how to do It, -.guide you every slop of the way I 

Train now to join the thousands of ski Lied electricians who are employed 
(rum border to border and coast to coast. Ever before you finish your 
course you will understand how to specify and insla.ll wiring, how to oper- 
me and control electric motors and generators, and how to use and main- 
tain basic electrical equipment like transformers and storage batteries. 
You'll learn how to use electrical instruments to check voliage and cur- 
rent, how lo trouble’ shoot for short circuits, overloads and open wires, 
and you’ll be ready to take almost any electrician licensing examination 
offered by city, county or state. 

No need lo quit your job or regular school 

Everything is explained in easy to understand 
language wiih plenty of drawings, diagrams and 
photos. And you Learn at your own pace ..al 
home Ln spun- time so there's no need to quit 
your job or change your daily routine. No time 
. Consultants are as 



Hare are Jmal a law of the subject! cavared in year course 
SwHtcNi, tlwrmoit*t», rslfyi. Puhi, circuit brvaken, 
QFCi a, Electrical to km and lilting*. Electrical for 
heating, lighting end motor*. The National Electrical 
Coda Back.,. how to u*» ft. Estimating and pricing. 
Halidintlll, commercial and Industrial wiring practical. 
How to go into bu line a a for yourulf... plua much, 
much more! 



wasted travelling to class, 
close as your telephone, and we pay the bill! Use 

our loll-lrea ZThour home -study holline at loon vs 
you enroll, 

MAKE EXTRA MONEYI Sava money 
on your own electrical work! 



Even he fare you're Teady to go after a fu-U-limc job as nn 
: making exlTi money doing odd 
ibcrk. And think of «bt mnney 



electrician, you could be i 
jrri^s for Friend* and Mill 
yen'll he a hie to save doing your own electrical repair! 
ale 



FIRST FOLD HIRE 



end. installing new electrical auclcti and lljhiinn. 

Approved for Veterans K 




FIRST FOLD MEfiE 



NO POSTAGE NECESSARY when you 
mail this ENTIRE Postage-Paid ad 




To Mail— Fold ad in following manner: 



1. Remove cm ire page — 
nearer cm on Jolted line 
to left 

2. Fold page ifl half on 
\ hi fold line* 



3. Fold page ag-nin, on 
2nd fold Lines 

4. Tape or glue the 1 open 
side* and drop in the 
mail box today, 






SEND FOR FREE FACTS ANO 
COLOR BROCHURE 

Find oui about the employment 
oullook for elcclricians. Check on 
the exciting opportunities with 
construction companies, big cor- 
pora dons and power cum pinnies as 
well as starting your own full or 
pan -lime business.. Send for big 
color brochure filled with informa- 
tion how you can learn at home to 
be an electrician. We witl also send 
\ you results of a survey showing 
APPNQyEU\ xb c employment success of 
UtnfuaJ our r^uates. 

by t>w xnwduMg C™»nwwi™i 
af rhr .Vdn.ivuu 1 Wn™ .WuJy GnrnncV 

Ruuk nu fr« (wi sod M irtwmnwfi <w to* i caa tnun ah Iwim i& I* -m «lceireun. 
Nti ijliijjyl iimi. N'.i lalctfnsn will call 
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SCIENCE WORLDWIDE 



Harnessing volcano power 

The recent clouds of ashes over 
Mount St. Helens have something of 
a stiver lining, some U.S. and Cana- 
dian scientists believe. 

Eruptions of the volcano suggest 
that, the Cascade Range, a line of 
mountains including Mount $t, Hel- 
ens, is a promising source of geo- 
thermal energy. Exploratory drill- 
ing at Mount Hood and Canada's 
Mount Garibaldi, two other peaks in 
the range, revealed large Under- 
ground temperature increases that 
might be used to produce turbine- 
driving steam. 

Dr. Wendell A. Duffield, a volcano 
expert with the TJ.S. Geological Sur- 
vey. said the flow of molten rock 
through the earth’s crust at Mount 
St, Helens provided evidence that 
“unusually high temperatures may 
be expected at exploitable, shallow 
depths.' 1 Explosions at Mount St, 
Helens occurred when molten rock 
welled up under the surface and 
bolted underground water. The re- 
sulting steam blasted a large crater 
in the summit area of the volcano. 

Currently, The Geysers, near San 
Francisco, is the only site in the 
United States where geotherm al en- 
ergy is generating electricity com* 
mercially. The facility has the ca- 
pacity to produce enough power 
from subterranean heat for a city of 
about 700,000 people. 

Mind over motion sickness 

The volunteer in the spinning chair 
below is taking a lesson in prevent- 
ing nausea and dizziness as part of a 
National Aeron antics and Space Ad- 
ministration program to help astro- 
nauts overcome '“space sickness."' 




Or. Cowlngs (background) monitors sub- 
ject during mol I on-sickness research. 







’ 1 " - 1 v 

Radar provides picture (above) of Venus’s 
topography. Artist's conception (top) com- 
pares Ishtar Terra size to United States. 

Researcher Patricia Co wings 

whirls subjects around in a specially 
wired chair while monitoring signs 
like heart rate, skin color and perspi- 
ration, Spin rate begins at 6 rpm and 
increases slowly to a maximum near 
the rotational speed of a long-play- 
ing record (33 rpm). 

Subjects can stop spinning when- 
ever they want; on average, sub- 
jects without training make it to 
about 10 rpm before feeling too sick 
to go on + 

But biofeedback and self-sugges- 
tion training significantly increase 
tolerance to the spinning in 85 per- 
cent of her subjects, Dt. Cowings 
told us from Ames Research Cen- 
ter. 

What settles stomachs? Sitting 
still, focusing attention on sensa- 
tions in the hands, relaxing, breath- 
ing easily. Using these and other 
tec h n i q u es , at 1 e ast 40 pe rce n t u f he r 
subjects learn to suppress symp- 
toms completely. 



]y named Terra Aphrodite, is half as 
large as Africa. The other, Ishtar 
Terra, is about as big as the conti- 
nental United States (see pictures, 
above) and supports a huge moun- 
tain, Maxwell Montes, to the east. 

The steep slopes of the 35,300-foot 
mountain (.higher than 2&,0QQ-foot 
Mount Everest) are peppered with 
rocks and boulders. 

Previous probes to Venus provid- 
ed evidence of hellish surface 
conditions, with temperatures of 
hundreds of degrees Fahrenheit in a 
dense, carbon-dioxide-rich atmo- 
sphere. 

Stalking an old killer 

Just a decade ago, doctors offered no 
hope for adults with acute leukemia, 
a virulent disease in organs manu- 
facturing white blood cells. Recent- 
ly, for the first time, some research- 
ers using advanced medical technol- 
ogy have begun to report the almost 
unthinkable; Sttrtdrora. 

A few' patients treated with drugs 
alone have lived for five years. And 
at a California medical center, Dr, 
Karl Blurtie and eolleagues report 
that 14 of 33 patients in a test pro- 
gram have survived up to 35 months 
after treatment involving drugs, ra- 
diation and bone-marrow trans- 
plants, PM 



Venus's hidden continents 

Radar aboard NASA’s Pioneer Ve- 
nus spacecraft has penetrated the 
thick clouds covering Venus, reveal- 
ing continent-size land masses, deep 
valleys and mountains as high as 
Everest, 

The radar data displayed two rug- 
ged highland regions rising above 
flat plains that cover 60 percent of 
the planet's surface. One, tentative- 
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Look at the features of these Sears Storm Doors: 



Foam plastic 
core for years 
of strength. 

The core is inside 
a 1 Vi" thick, sturdy 
aluminum frame and 
double (tick panel, 

Draft-tight 
seal helps 
stop the 
shivers. 

The bottom extender 
is triple weather-stripped. 




Stop winter drafts from coming 
through your patio doors. 
SAVE *30 on Sears 
Insulating Patio Storm Doors. 

Installs over existing patio doors to 
create an insulating barrier. #3817. 
Available in 5', 6 r . or 8 r x 0O ,r sizes, 



Double weather- 
stripping shuts 
out heat loss. 

Also helps prevent 
cold drafts, Helps you 
save energy. Interchange- 
able glass and screen inserts 
are weaiher-stripped, too. 

Keylock and in- 
side dead-bo it 
help frustrate 
unwelcome 
visitors. 

Adds to your home’s 
security and to your peace of mind. 

Pull-View Style #2283 

SAVE *30 Now *119 

Crossbuck Style 

#2280 

SAVE *30 

Now *139 

These doers Available in either 
32 H Jt SC" Of 36" * Str we? 

Othei styles at aim la.' savings 
And you can use yOuf Stars 
CretM Card. 

These- are Itve minimum savings 
nationgtfy. Regular pncas vary in 
soma markets. 

Available at most Sears retail 
stores Prices and dales may vary 
in Alaska and Hawaii 



ENERGY TAX CREDIT applies 
to storm doors installed in a principa I 
residence buill belore April 20, 1977. 
The credit allowed Is 15% of the first 
$2,000 spent on qualifying products. 



Sears 



Where 

America shops 
for Value 



Stars. RGfitklt* and Cn 1BBD 



Sears can arrange professional installation. Ask for a FREE estimate. 






Stumped? G 
Chain Saw at 



a Homelite 
K mart price. 




lo doa good jab, you've gat to have good equipment, 
and the re's no better equipment lor tree telling and 
firewood cutting than these sale-priced, top quality 
chain saws from homelite, the chain saw king, 

>y the Homelite XL launch gas sow. a rough light- 
weight that cuts logs up to 20 Inches In diameter, 
it features fingertip controls lor easy handling and 
on all -weather ignition, $1W.M 
Save gas with the double-insulated Homelite XEL 
electric saw It has a push-button oiler, built-in chain 
tensioning device and a rubber-coaled, full radius 
handlebar to reduce vibration, $51,W- 



Gt go to the top of the line with the Homelite Super 
2 14-inch gas saw. The Super 2 is the chain saw for 
every job, whether Ifs trimming branches, turning 
lags Into firewood, or cutting dawn those big trees. 
It features a twin-trigger dud control throttle system 
and an automatic oiler for longer chain life , . 
and it weighs in at just over 7 pounds, so you're 
always in complete control. $1444* 

Ail three saws have Hamel lie's exclusive SAFE-T-TIP 
to prevent kickback and protect the saw tip. So don't 
gel stumped . . , get a Homelite chain saw, on sole 
at over 1,600 Kmart More* ac ross the USA 



XL 124NCH 



XEL 124N 



a K mart pncartJice 



THE BAVIIMQ PLACE r 
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Beginning of 
the end of 
foreign domination? 



Armed with brand-new world cars, Detroit 
finally seems ready to do serious battle 
against the inroads by the imports. 



by Tony Asseiua auto editor 



If the X-car success indicates what's in store for 
other domestic makers, prospects for their recover* 
look good, Since April 1973, GM has sold more than a 
million X-ears, Plants makingthem are working dou- 
bic shifts and weekends, and still the supply can 
barely meet the demand. 

In a few months Chrysler hopes to be in the same 
position with its K-cars— Aries and Reliant not so 
much as competition for the GM equivalents, but as 
an alternative for the traditional full-sise Chrysler 
buyer who wants more mileage without losing too 
much room or comfort. To make sure that the K-ear 
buyer gets his money's worth, Chrysler claims to 
have developed a rigorous quality control equaling 
that of the imports. 

American Motors will enter the '81 market with 
the French-built Rl8i because it doesn't have the 
money to buitd an economy car from scratch, It was 
either make the deal with Renault or go under. At 
the same time, AMC has two down-sized Eagles, the 
Ram m back and SX'4, set to battle Su barn’s four- 

wheelers and the numer- 
ous imported front-wheel- 
drive econocars. After 
these three models have 
been established, A MG will 
produce a Renault*' A MO- 
designed economy car that 
will carry the AMC badge. 
While this may not be driv- 
ing the imports back to the 
shores, it certainly is mak- 



T he l&RI model year will probably go down as the 
most significant in the history of America’s do- 
mestic car manufacturers — the one that determined 
the fate of this country's biggest industry, which em- 
ploys, directly or indirectly, one out of six American 
workers. 

Last May, the import share of the new-c&r market 
hit 35 percent nationwide (in California and Wash- 
ington, 45 percent is the norm), General Motors cap- 
tures about 60 percent of what’s left. 

The reason for the big slump is obvious. Fearing 
increased fuel shortages and costs, you no longer 
want what Detroit is building. Your letters to PM 
bemoaning the sad state of the Ameri- 
can auto industry ask why Detroit 
can't build a car that can compete with 
the foreign makes. 

The fact is that the average car buy- 
er never wanted a small, economical 
car. Even after danger signals first ap- 
peared in 1974, Detroit w r as selling all 




DODGE ARIES 




AMC EAGLE K AM MB AC K 



Sec page SO 



the big cars it could build. Those who blame GM, 
Ford and Chrysler for their shortsightedness must 
realise that it w as w r e who demanded longer and wid- 
er car*. Horsepower wars through the early 70s 
were a market response to public demand. If GM had 
built X-car* in '71 while the others were still stuffing 
40Q-cn.-sn, engines into 4500-pourtd cars, it would 
have committed showroom suicide. 

Those days are over. The big V& will soon become a 
museum piece. Already speculators* are beginning to 
stockpile them- In a few years, even a junked wedge 
may well be worth as much as the original price of 
(lie car from which it came. 



ing the best of a bad situation, 

Next month in PM we'll show you what Ford has 
up its sleeve. It s a front-wheel-drive, 45-ntpg car 
called the Escort. The Mercury version will be 
known as the Lynx. With the appearance of that car, 
t he domestic versus import battle lines will be clear- 
ly delineated. 

By October, the show- 
rooms of each domestic car- 
maker will be stocked wit! 
the kinds of cars the Ameri- 
can public baa been scream* 
ing for. For those of us who 
love cars, L9S2 will bo the 
year in which we'll see the 
climax of a classic no-hold e- 

barred battle of the titans in the automobile indus- 
try. It will be interesting to see who picks up most of 
the marbles. 

Turn the page for the beginning of the 1981 model 
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T he die finally cast and 
Chrysler i orp, has its finger* 
ereissed lhal it* K-cars- i'iv- 
mouth Reliant and Dodge Arses 
will be the vehicles to reverse the 
company's sagging fortunes. Due 
to tail the prednt reduction publi- 
city involving the govern in erst 
hum guarantee, the K-cora have 
been among the most anxiously 
await tii ears nf the lust 10 years. 
With so much riding on the suc- 
cess nl‘ these cars, Chrysler has 
gone iik great lengths tn make sure 
that they are lovingly pul together 
and nil the pieces fit us they 
should. (See th' fruit / istmini 
PlfaU jOagie 26, Aug. '80 i 
We tested tour prototypes at 
Chry slur's Chelsea Proving 
(IroUhrfs' three two-door sedans 
iind a fmir-dour wagon. A fmjr-donr 
sedan will be offered in the near 
future but, for the moment, no 
hatchback variants are in the 
works. 

* The Reliant and Aries employ 
thr formal, boxy styling first seen 
on this year's downsized Cordoba 



special K formula 
for success 



On the proving grounds, the K-cars 
showed muscle and agility But, wdl they do as 
well in the showrooms? We think they might 



by Moss Miller 
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Th( 2.:?- liter Amerlcar'buUI Four (top loft) 
is alnndard. Th? only q-pUonpl an gin* if 
th* 2. 6-Ills r Jap*n*i*-buJl| Four, 



Interior (Call) provides good ligroom and 
•jcallanl vrdbMrry- Evan on bumpy lorratn, 
th* Hahrnt tr#cKsd wall, rnpandvd quickly. 



At t ft* f**r IS Aft independent flan-aim aunpe-niiion. 



PM looks under 
the hoods of the 
new Chryslers 

by Paul WeissJer 



C an a Saturday mechanic find 
happiness with a transverse- 
m 1 1 li n t e d „ c ut 1 1 putt? ] '-c t >nt n die d e n - 
gine that doesn't even have an on- 
board diagnostic system to help 
outf 

Et would seem not, I ait the Plym- 
outh Reliant ami Podge Aries 
should be exceptions. The latest en- 
tries in the front-drive, compact-ear 
sweepstakes have the most service- 
able engine -compartment layout fa 
dat*:. And although the computer 
doesn't have the self-test features nf 
the tieneral Motors arid Ford elec- 
tronic bruins, ti doesn't have to con- 
trol as many items. So it can be 
checked manually utmost as easily. 



Our evaluation cat was equipped 
with the stand a ril Chrysler- built 

2 *2- 1 j te r, hell'll ri ven , ove r he ad- ca i n - 
shaft engine* It was loaded with 
power steering and brakes „ auto- 
matic transmission, aircond it inn- 
ing,, even cruise control* Yet tile rou- 
tine service items iincl many of the 
no t-ao- routine items all were acces- 
sible. 

Except for the airconditioiiing 
belt, which is adjusted at an kl]ei f 
pulley accessible only from under- 
neath, you can handle nil the belts 
from the top of the engine compart- 
ment, The belt that drives the alter- 
nator and the water pump is ten- 
sinned by a stud -type adjuster that 



is similar to that used on the Ford 
power- steering pump for so many 
years. 

One reason the belt adjustments 
are so accessible is that one of the 
belt- driven accessories is in an un- 
usual location; It's the air pump and 
it's at the transaxle end of the en- 
gine rather than the usual passen- 
ger-side, “front" end. The air pump 
is bolted to the cylinder head and is 
driven off the back of the overhead 
camshaft. To change a belt, you 
must pull the air pump, but the 
mounting bolts are very accessible. 
Chrysler was hoping to use extra- 
long mou citing bolts so that you 
could just loosen them, move the 
pump away and slip the new belt 
into place. However, this seemingly 
simple modification would lake a lot 
more change than just bolt length < 
So it looks like the pull-th e-pump 
procedure will stay For a while. 

Cooling system 

Cooling system of the Reliant Aid- 
es may be far and away the best for 
ease of service of any transverso-en- 
gi ti e car.Th e rati i a to r d ra i n c oc k c a n 
be reached from l he top of the en- 
gine compartment. Roth radiator 
hoses a/e accessible, and the ther- 
mostat housing is at the tup center 
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The sparkplugs face toward the Irani of the 
car, making their removal very easy. They 
are not obstructed by any plumbing. 



The thermostatic air-cleaner diaphragm IB 
located inside- the air-cleaner housing, 
which is unusual but is still accessible, 



From left are anhdtaseHng relay, atarter re- 
lay, voltage regulator and radiator- fan relay 
(on alrconditloned cars). 




To take up the slack on the fan belt, the air- 
pump retaining bolts must be loosened; 
they are short but are easy to reach, 




Unlike that on most cans, the belt guard is 
plastic, which means It will never distort or 
dent I he way the metal one can 




The engine's oil pan is removed easily from 
underneath the car, ll uses RTV silicone for 
seeling rather than a formed gasket. 



The 2, 2-liter, American-built Four (shown at far left} 
hat a belt-driven overhead cam. The valve train Is acti- 
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vatad by low-maintenance, hydraulic lash adjusters. 
The Ariea - from suspension (center) uses a MacPher- 
son strut design with an offset, top-mounted coil 
Spring. The rear suspension (below) ia a solid-tube 
typo equipped with COH springs. 
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Driving the new AMD Eagles 




FIRSTHAND REPORT 

by Gary Witzenburg and Moss Miller 



of ( he biggest 
V sales .successes 
for American Motors 
Corp, began fit the* 
introduction of the 
Con cord’ baaed Eagle 
i sec Driving Amen 
van Motor # ' Four- 
Wheel- Drive Eagle, 
page 92, Bepi, '79), 
Sales took nlf quick' 
ly and remained rel- 
atively stable even 
after ihc car market 
went sour Iasi spring. 
AMC. wanting to 
make the must of a good t hing, has 
expanded the 4x4 Eagle tine for 
1981. There are now two subcom- 
pact Eagles in the AMC nesl. k the 
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SX/4 and K a mm hack. Both lire 
derived from the Spirit, the sporty 
AMC vehicle that was introduced 
in 1979, 

’he SX/4 has a hatchback roof- 
line, while (he Hamm hack retains 
the familiar mini-wagon look of 
the old Ciremlin, hut with a much 
larger rear window for better visi- 
bility. The wheelbase on both 
models is 97.2 inches, about a foot 
shorter than the original Eagle. 
Lengt h i s a v v ry co m p a cl I b6 , t > 
indies, much shorter than the 
larger Eagle at 183,1 inches. Only 
in width are the baby Eagles com- 
parable to I he larger sihling: at 73 
inches they tire .7 inch wider than 
[ be original. 

Also new for 1981 is the Pontiac- 

fem M p<-iQ3 t78) 





Tht Eagle Kammbjeh [lap) looks *#ry much like she old Gremlin. The Irani tuspertaion 
het a Total travel ol 6.2 Inch** end Ih# rear auspentlon ha# 94 Inches ot travel. To 
prevent damage in cate you bottom ouL l he transit! cate it protected by a tkid plait. 
interior option? include loti inttrumentaticm. till altering wheel and tplil folding rear 
seats. Other options, include automatic load- leveling shock! and tow package 



and the Renault RWi 
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Amateur 



shot of galaxy (lower photo) rivals observatory's 




Nebula la about as clear In amateur's photo as pro shot (left). 




See more 
of the sky than 
ever with these 
sensational 
'scopes 

For the price of a good stereo set 
you can get observatory-quality 
views in your own back yard, 

by Terence Dickinson 



Phwoi 3[ ngtv 1 nee 

2 . i and C. Jennas flews®. 
A. m □oMiina: 6, *Hi®d Liig® 



Eight-loch Catestron: For 
$1150, you can count 
cloud belli on Jupiter. 



N ot long ago, large telescopes 
were special-order, high-ticket 
items. No longer. Thunks to price 
cuts resulting from muss produc- 
tion, today you can get observatory- 
quality views of the universe from 
your back yard for the price of a typ- 
ical home stereo set, 

Using these ncw-generation. com- 
mercial telescopes, I have detected 
craters on the moon the size of a 
large football stadium. I've traced, 
subtle ripples only tens of feet high 
on the floors of the lunar plains — 
views corresponding to what you 
would see out the window of a space- 
craft only a few hundred miles above 
the lunar surface. Turning these 
'scopes to Jupiter , I've seen the 
giant planet's colorfully 
banded “surface" of clouds 
in magnificent detail. I've 
counted 12 cloud belts and 
seen wisps and swirls within 
them of yellow, salmon, gray, 
blue and brown. I've picked up 
divisions between Saturn’s 
rings and their shadows on the 
planet’s surface, 

Although this celestial showcase 
been there for anyone 
access to a good telescope, 
only recently have amateurs in 
large numbers been able to en- 
joy — and often photograph— 
the view. The reason is that 
prices of American-made 
gear haven’t risen as fast as 
inflation. In general, prices 
have about doubled over the 
past 20 years — well below' the 
surge of inflation in the samp pe- 



Amateurs are getting a lot more 
telescope for their dollar today, 
wen as Teflon and aluminum al- 
lays have reduced the weight of 
’scope components. Machines 



fHitUri cen <*Q 4 d 




A gallery of amateuri work 

1 TfiFid Neliula. B-inch scope, 

G Commute exposure on high- 
speed £ kt a chrome. 

2 Jupiter 8*mth 'scope, 5 
seconds on high-speed Ekta- 
chrome. 

3 Saturn, 3-inch 'scope, 5 
second-5 on high-speed Ek la- 
chrome, 

4 Solar eclipse. 6-inch scope, 
1/SOIh second on Ektachrome 
200 . 

5 Lunar ecEipse, 12-inch 
'scope. 16 seco-nds on Ekte- 
chrome -4DD. 

6 Copernicus crater. Scinch 
scope, l/60th second on high- 
speed Eklschrcmne, 
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A Wl RE-PftE VEIVTS 
BUILDUP 



FILM LOCATION 
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FIETAINEP PLATE 



For photographing sky, gear 
ranges from sample adapter 
{right) to conned camera With 
scope, 1o higher-tech chilling 
equipment to Increate light 
grasp of film (above). Schmidt 
camera {tar right) picks up 
sharp detail In wide area of 
sky. Framing ’scope shows 
area; a 6-Inch guictescope- 
alms and tracks the object. 
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WHERE YOU CAN SEE WHAT THE PROS SEE 



M any of in? greatest observatories in the 
United Slates ere now holding "public 
night'’ or ' 'night visaing hours" so you- can see 
what professional astronomers see through 
the world's largest lel&scopes. 

What's it like to visit an observatory? First, 
it has to be done at night if you want to look 
through the great scopes, except lor I he few 
solar ones. Second, you're likely to feel as 
cold as a cryogenic corpse, especially at the 
high-altitude observatories, No observatoiy 
can be heated when It's in use. because us- 
ing heat waves in the air above it would 
cause distortion, For your visit, dress as il 
you were going lo be outdoors the entire 
tamo. 

The length of time you can spend at the 
eyepiece depends on how many other visi- 
tors are waiting, and, sometimes, on your re- 
sistance lo Ihe cold. Whan there are many 
visitors, each 'scope may be kepi at the same 
focus and aimed at the same object all 
evening. When visitors are lew, you can ob- 
serve various objects at different levels of 
magnification, 

Telephone or write first 

There are probably more than a hundred 
U S. observatories that the public can use 
occasionally, if you’re not near one listed be- 
low. uy the nearest university’s astronomy or 
physics department. Telephoning or writing 
before your visit is advisable, since visitor 
nights may be changed because of weather, 
and the number of visitors may be limited, 
Mauna Koa Observatory, 177 Makaata 
St, Hito, Hawaii 96720; (608) 935-3371 , The 
80-inch reflector of Ihe University ol Hawaii 1$ 
avariable on open-house nights, held month- 
ly around Ihe lime ol Ihe ful moon. Four- 
wheel-drive vehicles (rare in Hilo) are re- 
quired to make Ihe steep ascent to The 
13, 800-tool observatory; there are blizzards 
in winter. Astronomers at this telescope ob- 
served a rare event, a volcanic explosion on 



lo, one ol the moons ol Jupiter, on June 1 1 . 
1979. A 30-mite-wlde crater opened up, ex- 
posing an ocean of hot sulfur under the 
crust. 

Cfrafjof Observatory. 49 1 7 Mountain 
Blvd,, Oakland, Calif. 94619, Every Friday 
and Saturday night, two to five large tele- 
scopes are available to Ihe public, including a 
20-Inch refractor, There Is a small admission 
charge. 

Griffith Observatory. 2800 East Observa- 
tory Rd.. Los Angeles, Calif, 90027; (213) 
664-1 191 A 1 2- and a 9V z -inch refractor are 
available for free public viewing every clear 
evening, except Mondays after Labor Day, 
During the daytime you may use the solar 
telescope. 

Kitt Peak National Observatory, Tucson, 
Ariz 35728; (607) 795-6286. Kitt Peak is 52 
miles southeast of Tucson, and has i £ major 
telescopes. Open free to ihe pubic, 10:00 
a.m. (0 4:00 p.m. daily, except Tuesdays and 
Christmas, 

McDonald Observatory. Visitors' Center, 
Box 1337, Fort Davis, Tax. 79734. Offers 
night viewing, through an 32-inch reflector on 
the last Wednesday of every month, and a 
short Him and lecture. 

Dearborn Observatory. Northwestern Uni- 
versity , Evanston. III. 60201 ; (3 1 2) 492- 7651 , 
From Apul through Od. 23, there's visiting 
every Friday evening, 9:00 to 1 1 :00, lo took 
through an 181^-inch reflector. 

Warner and Swasay Observatory. Case 
Western Reserve University, 1975 Taylor 
Rd . , East Cleveland, Ohio 44 1 1 2 ; (2 1 6) 45 1 - 
5624. Public visiting Is scheduled two nrghls 
each month In the school yea r . Hear a lecture 
and look through a 9Vtr-inch retractor. 

Atfegheny Observatory . University of Pitts- 
burgh, Pittsburgh, Pa 15214; (412) 321- 
2400- Open to visitors every night except 
Sundays, Apr. 1 through October, using a 1 3- 
inch refractor. 

McCormick Observatory. University of Vir- 



ginia, Charlottesville, Va 22903; £304) 295- 
7141 . Admission is free the first and third Fri- 
day of each month and attractions include a 
film, lecture and viewing through a 26-inch 
refractor. Fan Mouniam Station, 16 mites 
south of the campus, has a 40-inch and a 32- 
mch reflector. There's an open-house week- 
end in October. Write tor tickets. 

U-S. Naval Observatory. Superintendent, 
U S Naval Observatory, 34th and Massa- 
chusetts Ave N,W.„ Washington, D.G 
20390. The public is allowed to view the sky 
through a 24-inch reflector and a 26-inch re- 
fractor. end to see a dim end exhibits, two to 
three nights each month. Obtain the list of 
visiting nights from the superintendent and 
reserve by mail well in advance. Security Is 
light because the Vice President's residence 
is on the grounds- 

Cofumbrs University. Observatory is on 
Ihe root of the Pupin Building, Broadway at 
120th St, New York, N Y 10027; (21 2) 230 
3278. Public nights at toe 12-Inch reflector 
are the first and third Fridays of every month, 
weather and astronomy exams permitting, 

Hervard-Smithsonian Center for Astro- 
physics. 60 Garden Si , Cambridge, Mass. 
02138; (617) 495-7461, Two 9-inch reflec- 
tors are available on two Friday evenings in 
spring and two «n fall; write tor dates and free 
tickets Open Ihe third Thursday of every 
month. 

Lorries Observatory. Maria Mitchell Assn., 
Nantucket Island, Mass. 02554. Open to the 
public Wednesday evenings, 9: 00 to 1 0 :QO in 
August. 8:00 to 9:09 in September and Octo- 
ber. 

U S. Observatories; A Directory and Trav- 
el Guide, by H T, Kirby- Smith, describes ma- 
jor observatories in detail II catalogs hun- 
dreds at others by states, giving travel advice 
and information oh accommodalia-ns and 
camping, where feasible. Published by Van 
Nostrand Reinhoid. It's $6.95 in paperback 
and $ 1 1 .95 in cloth.— Robert Scoff Mltm 
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have replaced hand grinding of mir- 
rors, In most new ’scopes costing 
more than $300, electric motors run- 
ning; at constant speed turn worm 
gears connecting with spur gears to 
keep Scopes precisely aimed at tar- 
gets as the earth revolves. Almost 
all the new models come with high- 
quality finderscopes— miniature 

telescopes mounted parallel to the 
main 'scope to help find targets eas- 
ily. 

Not long ago, lenses were de- 
signed by trial and error, or by the- 
ory and some back-of-the -envelope 
calculations. Today, computers ana- 
lyze the way light passes through 
different lens systems. New pro- 
grams help designers cotne up with 
optimum thickness, spacing and 
type of glass for a sparkling view. 

New filters maintain the view un- 
der challenging conditions. Light- 
pollution -rejection filters, for in- 
stance, cut through man-made glare 
to show details of nebulous clouds of 
gas and dust thousands of light 
years away. Solar filters offer safe 
viewing of sunspots, and nsrrow- 
hand-pass solar filters let you probe 
the colossal eruptions that surge 
over the surface of our alar. 

The most recent innovation is a 
computer system that automatical- 
ly points your telescope toward any 
of 200 objects whose positions it 
holds in its memory. Or you can 
punch in up to 25 new positions for 
targets such as comets. (The device 
costs 81200 from Roger Tuthill, Box 
1086 PM. 11 Tanglewood Lane, 
Mountainside, NJ. 07092.) 

You can rival the pros 

The notion that professional as- 
tronomers using the largest obser- 
vatory telescopes automatically 
have the best views of celestial ob- 
jects is generally false, for two rea- 
sons. First, the big ’scopes used for 
frontier research are neither de- 
signed for nor intended for visual 
use. Sophisticated electronic, photo- 
graphic and spectroscopic detectors 
are placed at the focus, rather than 
the fallible human eye. 

Second, the larger the telescope, 
the more likely it is to be affected by 
a phenomenon known to astrono- 
mers as “seeing." Seeing refers to 
the unsteadiness of the image of a 
celestial object seen through the 
telescope. 

The astronomer is in the position 
of a deep-sea diver looking up to- 
ward the sky: The view is inter- 
rupted by waves. For land-based 
telescopes peering through a “sea" 
of air, the intensity of turbulence 
varies, depending on winds, temper- 
ature differences and the size of the 
telescope. Large telescopes have to 



Off- lhfr-a half Scopes aval labia to amateurs 
today Include (clockwise, Trom upper left): 
SVr-incti Ouaatar ($i6s0) with carrying 
caea- 1 0-lnch Meade Newtonian ($1265); fl- 

penetrate through more air than 
smaller ones. For instance, a tele- 
scope with a main mirror or lens 8 
inches in diameter looks through a 
column of air 8 inches wide and 
about 10 miles high — the nominal 
thickness of the turbulent layers of 
Earth’s atmosphere. Smaller tele- 
scopes have a smaller col umn to con- 
tend with; telescopes 4 inches in ap- 
erture and less can generally look 
"between" ripples in the atmo- 
sphere, Images in these 'scopes are 
usually relatively steady. Large 
telescopes are also plagued by “cool- 
dow r n time” — the interval, usually 
shortly after sundown, during 
which the optica are changing tem- 
perature and their optical figure 1b 
distorted. 

These factors explain why the new 
generation of widely popular tele- 
scopes is in the 4- to 12-inch range — 
the ideal size for portability, good 
light-collecting ability, and image 
resolution. 

Prices; S3Q0 to sky-high 

The least expensive type of tele- 
scope per inch of aperture is the 
Newtonian reflector. Light enters 
the open tube Eind passes virtually 
unobstructed to the bottom, whore a 



Inch Dynamax ($750); 4-lncH Quantum 4 
($ 1395): EMnch Edmund Newtonian reflec- 
tor ($799). Prices include basic 'scope end 
mounting; accessories ere extra. 

highly reflective parabolic mirror 
reflects the light back up to the top 
of the tube. There, a smaller mirror 
set at a 45" angle bounces the con- 
verging beam out the side of the 
tube where it is focused by a magni- 
fying eyepiece. 

A 6-inch Newtonian reflector is 
typically priced from $300 to $600; 
an 8- inch* $400 to S900; & 10-inch, 
$700 to $1200; and a 12-inch runs 
$1000 and up. The 10-inch models 
are about the limit for portability. 

Unlike the Newtonian reflectors, 
which have been widely used by am- 
ateur astronomers for decades, the 
Schmidt-Cassegrain system is a 
relative newcomer— a child of the 
technological advances of the 
1070s, 

Schmidt-Cassegrains have a main 
mirror at the base of the tube simi- 
lar to the Newtonian, but instead of 
having the converging light beam 
deflected out the side of the tube, it 
is reflected directly buck through a 
hole at the center of the main mir- 
ror, This provides a convenient fo- 
cub at the rear of the instrument. A 
corrector lens at the front of the 
tube (which also holds the secondary 
mirror) gives the Schmidt-Casse- 

( Please iu : n in page 
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New add-ons to go off-road 




A Carload of e*tra»— from grill# guard#, Zslmot light*, heavy-duty spring* and shocks, to 
racing cam* and Ur# bracket*— com#* wlih this Scout U by Tuff-Terrain. 




Built-in or bolted-on, these 
new options for RVs will 
mean better boondock driving, 



by Bob Behme 

T hough sales of family carw and 
RVs have slowed, interest in 
personal pickups and off-mad ri^a is 
still cooking Present choices in- 
clude a lineup of full-size American- 
made pickup* from Chevrolet* 
Dodge, Ford and CMC, smaller do* 
me stic vehicles from Volkswagen 
and International Harvester, still 
smaller import* from Dataun, Mqa- 
da, Subaru and Toyota, and two 
crossbreeds: Ford's Courier and 
Chevy's Luv, 

Four-wheel drives offer a selec- 
tion of regulars from Chevy, Dutuun, 

06 POPULAR MECHANICS 




in style 




Ftw drives along a dusty iralJ after 
sunset, you need high -intensity light*. 





Pickups like Toy ole (above left} arid Ford (right) ere more versatile. with or without four-wheel 
drive, with roll-bar- mounted Warn auxiliary lights, grille guard*, bumper winches, 




Four-wheel Jeeplng through a mudholo attar 
a flash flood Is safer with front winch and 
extra high-intensity lights available. 




Swimming i$n H t standard for moat off-road 
vehicles, but some of the new hubs come 
with grease finings to keep out wafer. 




Ten bonus lights tor this Ford BrOricO may be 
mors than most 4wdt need, but high-low op- 
tion* can pierce tog, duet dark byways. 




To prevent axle bending and housing break- 
age when you Jump lor |cy, sires* bar* and 
cable axle trusses can be mounted. 



Some manufacturer* now supply a good assortment of original equipment options- — grille 
brush guard, high and low lights and roll bar— am does foatsun for Its 4x4 pickup truck- 









Ford, GMC + Jeep and Toyota plus, ft 
new and booming category, the off- 
road car-rigs designed to be at 
home in the back country as easily 
as on the highway. This year, the re- 
markable! American Motors Eagle 
and the popular Subaru are joined 
by the “Eaglets” (see page 80). 

And now the marketplace offers a 
selection of special equipment for 
these rigs, gear that can customize 
and protect a vehicle precisely to 
your specifications. Much is avail- 
able from vehicle dealers and spe- 
cialty shops, together with mail-or- 
der houses. Off-road experts like 
Baja pioneer Dick Cepek in South- 
gate and winning racer Sherman 
Balch of Tuff-Terrain in Hayward, 
sell custom items through their own 
California firms. Rough Country, El 
Cajon, Off-Road Distributors, Lem- 
on Grove and Rainbow in M arina del 
Mar, are suppliers in the same state. 
Then there is Bushm aster in St. 
Louis, J,C, Whitney in Chicago, and, 
of course, many more. 

Ready-mades 

Luxury and macho vehicles are of- 
fered by nearly every builder of pick- 
ups and 4wds as factory -fitted rigs 
with a choice of luxury or rugged 
country extras. Jeep's Laredo may 
be the luxury winner with its tooled 
leather upholstery and special 
paints. And for the rugged image, 
several vehicle makers have pulled 
out all stops. Scout, for example, of- 
fers accent kits with a special hood 
design, wide wheels, roof rack, pro- 
tective fender extenders and rally 
sports bumpers. What else can you 
add? Here are some aftermarket 
ideas. 

Boltons 

Fuel tanks and carriers make 
sense. A number of firms, including 
Travel Accessories and Southern 
California RV Products in the West 
plus several VW dealers in the East, 
offer auxiliary tanks and larger re- 
placements. Either way, capacities 
can top 51) gallons. Rainbow has re- 
placement tanks up to 47 gallons for 
Chevy vans. Blazer and GMCs Jim- 
my, Tuff-Terrain, specializing in 
Scout accessories, has ufi2-gallon re- 
placement for Scout, Scout 1 1, Ten a 
and Traveller, A less expensive solu- 
tion is a bolt-on fuel-cun carrier. 
Dick Cepuk, Kay line, Tuff-Terrain 
and others offer models. A good ver- 
sion mounts on the rear of most 
four-wheel (I rives and holds both 
spare tire and fuel can. 

Engine accessories, from chromed 
goodies to skid plates and customiz- 
ing accessories, improve appear- 
ance, performance or both. Headers 
are an early choice. They help collect 
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Rigged for rugged racing, vehicle may have Roll ba r can help prevent injurlci If rig flips, 

out-of-sight mod Ideations on shocks, bid makers give no guarantee and prefer 

springs and cam by Batch's Tuff-Terrain. names like "grand prix bar.” 




A fuel savings of as much as 2 mpg Is Compacts and full-sire pickups Hnd 4wda 
claimed for the Econ-O-Mller replacement can be fitted with combination brush and 
tailgate by Oriole, Blooming Prairie. Minn. grille guard with winch kits by Warn, 



UNIT ATTACHES TQ F PONT- WATER AND SAND ARE FORCED 

HUB SPINDLE HOUSING OUT AS GREASE FLOWS IN 




Spindle bearings battered by Off-road grit can survive with Adapt-to-Lub# from RAT En- 
terprises, It allows easy addition of grease lo front bearings to force out mud. 



exhaust gases, reduce buck pres- 
sures, improve performance. Some 
are even available for vehicles with 
airconditioning, Tuff-Terrain makes 
a set for Seoul; Modern Motors has 
designs for a variety of vehicles, and 
Rainbow has h dual kit. 

Body accessories range from such 
subtle improvements as decals to 
radical changes like large windows. 
Special windows are generally add- 
ed at the factory, but can also be in- 
stalled Fit home. Guardian Offers a 
selection from bay windows for vans 
lo sliding rear windows for pickups. 
Moon and sunroofs are available 
from many sources, but it's usually 
wise to let an expert install them. 

Grab rails bolt to the pickup bed, 
improve appearance and utility, add 
cargo space and can be used as tie- 
downs. Several manufacturers offer 
matching roll bars that also serve as 
mounting bars for custom lighting. 
Special tie-downs, in spring-loaded 



retractable T-bars and hooks, are 
available from Sears, Montgomery 
Ward, J.C. Penney and others, and 
may be the single most useful item 
you can buy. 

If you own a four-wheel drive and 
live in snow country, look at snow 
plows. Models are available from a 
number of dealers, and a good one 
will not only keep your property 
clean, but can be used to earn extra 
money. 

Winches, for back country, can 
pull your rig free from mud holes* 
over impassable boulders and 
through deep streams, an insurance 
policy worth considering. Although 
there are manual types, the common 
choice is electric. Warn is a leading 
brand and Koenig (Texas Metal) and 
Superwinch are popular. Vic Hickey 
modes a rugged version that mounts 
out of sight beneath the vehicle. 

A 100-foot length of Vn- inch winch 
cable is basic, and you should carry a 






On - and off-rcaders In the snow belt can push drifts end pad their bankrolls by using 1 4wd 
Ilk# this Seoul that sports a proparly mounted enow-plow attachment. 



A lockable stowage compartment from 
Jeep dealer# tor their CJ models mount* at 
th* rear. A hidden winch I# also available. 




Mexico* rugged Baja 1000 off-road race 
hee helped develop many add-one. the 
Seoul Terre was first diesel to finish. 



Heavy-duty hauling Job* are easier for e rig 
with off-road capabilities. Chevy's BO Sub- 
urban has locking hubs for Its 4wd. 






A fabric top called e Sun Bonnet la sold by 
Jeep dealers. Other option# are new wheel- 
houte pads, sunroof for Wagoneer. 



front-end improvements with lights, grille 
guard end trusi rod under the transferees# 
to prevent aaJe bend dress up Scout. 





With a winch, the otf-roador can pull hie rig 
or e friend out of trouble. This Warn winch 
mounts e handy remote-control switch. 



length of chain with two hooka, pro- 
tector straps (to minimize scarring 
of trees and rocks) and a nylon rope 
or strap to help pull out vehicles 
from tough places. Warn supplies a 
"winch ing kit" that includes most of 
these items. 

Suspension equipment helps ease 
the ride, and if you drive where 
trails are difficult, you heed all the 
suspension help you can get, Consid- 
er rugged shock absorbers with 
Freon or nitrogen cells to keep the 
hydraulic fluid from aerating, Bil- 
stein uses pressurised nitrogen. 
Mickey Thompson offers a 5&-mm 
design with a variety of valvings for 
every use from street to off- road rac- 
ing. Rough Country, Gabriel and 
Heco have similar products. 

Sway bars can be mounted to con- 
trol excessive lean, front and rear. 
Overload springs will handle heavy 
loads, and steering stabilizers are 
useful to control the front wheel 



shimmy and wobble that can come 
with large tires and wheels. 

Auxiliary lighting is basic for hack 
country. Consider round spot and 
floodlights for general driving and 
rectangular versions for foggy 
nights. For the road, you'll probably 
mount one or two rectangular lights 
on the bumper to give the headlights 
a boost and cut through fug and 
h&Ke. Off-road, add special light 
above your line of vision* Glare 
caused by d ust from other vehicles is 
a problem, and lights should be 
mounted so the driver doesn't look 
through the beam until it's beyond 
the glare area, about 1(H) feet ahead. 
Lights should be positioned so the 
driver's vision is above the lower 
light and below those on top. Top 
lights, often mounted to the roll bar, 
add depth perception. 

Fog lights should be mounted low'. 
The trick is not to try to penetrate 
haze, but to look beneath it,. Tests 



indicate that clear lenses are mure 
effective than amber* with white 
glass about 16 percent brighter than 
amber. 

You can choose from a number of 
quality makers. Warn recently in- 
troduced an excellent line that in- 
cludes floods and spots for highway 
and off-road use. KC JfMLites, popu- 
lar with racers, have a complete se- 
lection, including super-bright 
quartz-iodine models. Bosch, Cibie 
and Zelmot are excellent, and most 
catalog houses offer a range of de- 
signs. 

When installing custom lighting, 
use large gauge wire to avoid over- 
heating. Most experts nuw swear by 
a new 14-gauge wire that has sub- 
stantially less resistance than cop- 
per* 

Is that all you can add on? Hardly. 
These are just examples of selec- 
tions that are limited only by your 
checkbook. IW 
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Today's 
telephones: 
Tbo smart 
to just rinig ! 



Now they remember, have cordtess 
extensions and many other surprising 
features. Computerized integrated 
circuits, used in more and more 
communications applications, provide 
the brains behind the beeps. 



by Marc Stern 



Phones Ilk* Universal Security & 'Intelllphoou 
(left) are really miniature computers, that can 
recall and redial numbers. Answering machines 
like Radio Shack's Tad-31 (below) let you 
^ collect your cells from a ns mote phone. 



T 1 he inevitable mu triune between the liny integrated 
circuit (IQ nnci the telephone has only really 
gained farce in the last couple ol‘ years, Imt that union 
has spawned a whole new generation of phone equip* 
merit 

Computer technology has even invaded the tele- 
phone answerer arena. Many modern answerers are 
now equipped with voice-actuated capability, which al- 
lows the roller to give a complete message fur as long as 
that message takes. These new u nits will record for I he 
length of live tape, if necessary, rather than just allow- 
ing 20 or 30 seconds for each message. 

Answerers used to he just tape recorders attached to 
telephones, but today they have become sophisticated 
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instruments. You can call them with a pocket anger 
from any phone booth and receive your messages; or 
you can tell the machine to reset itself. 

Answerers show versatility 

Some will now take cassettes, rather than just using 
an internal tape loop, and this increases their capacity 
further. Most will accept min e than one taped message 
and will tell the user how many calls have been 
placed. 

Some of them, like the Kndio Shack Tad-30, will allow 
you to record two-way conversations with the required 
beep. 

No Whine mofe than in telephone dialers have the m- 





Memory dialers store phone numbers for recall si the 
push ol a button. Radio Shack's Duolone-32 (above) 
stores 12 numbers. Cobra's memory dialer {upper 
right) holds as, lets you dial manually, £Mp* 
machine (lower right) takas 32 entries. 

tegrated -circuit chip and microprocessor technology 
made themselves felt. These units accept anywhere 
from 10 to 60 or more telephone numbers, which you 
can then call out at the touch of a button, They all have 
different features. Some are combined with telephones, 
some are separate keyboards and some are dial units 
which take over for a rotary dial phone. 

Programming is easy. You diAl a number, tell the mi- 
croprocessor you want to enter the number into the 
memory and then determine which memory. Most 
memories will accept up to 16 digits so you can store 
long-distance numbers. And t thanks to microprocessor 
technology, some of them have two or more memory 
storage areas. 

Some of the more interesting features include clocks, 
calendars and calculators. Some will also keep dialing a 
number until told to stop, and most have last-number- 
called redial capacity. 

Some of them even allow hands-off dialing and in- 
clude speakers, so you can tell if a call has gone through 
and you have to pick up the receiver. 

Then there are the phones which combine both mem- 
ory dialing and the telephone into one unit, Their chief 
advantage is as a space-saver. They are offered by a 






variety of companies, but one of them* Radio Shack's 
Ouofone-lfi, even includes an amplifier for hands-off 
conversations, Ma Bell also offers a combination 
Touch- A-Matic phone. 

Dial memories work with micro processors and let you 
store phone numbers. The Radio Shack version stores 
16 and the phone company's unit stores 15 or so. 

Dial with one button 

One of the chief attractions of these combo dialers is 
that they offer one- button telephone dialing. Since 
they also run off the telephone-line current, they re- 
quire no external pow r er t although most offer battery 
backups in case the phone lines go dead. This is so the 
memory won't be drained of the numbers you've put 
in, 

Some of the independent dialers, like the Webcor 
Dial-A-Tron and Hi-Tek Autotouch, can turn a rotary 
phone into a Touch-Tone phone because they use aux- 
iliary keyboards to program the numbers. They bypass 
the old rotary dial. 

Telephone amplifiers have also come a long way. 
They're trimmer, dressier and fit in with most office or 

i i'Pfedss fom to page i 60j 




Phones with memory and radial capability, as wail si auto 
repeal, art top resented her* by Radio Shack's Duol0n#-19 
(left) and Superphone'* Model 7900 {above). 
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W hen we ran our first Volkswagen 
Rabbit Owners Report back Jn No 
vember 1975, the car was brand-new. 
and you had to pay all of $2999 to own 
one! 

So what else has changed in Hve 
years? We wanted to know, so we que- 
ried 1 000 owners of nondiesel 1 980 Rab- 
bits. Some of their answers surprised 
us. 

For one thing, there's that nagging 
question ot workmanship. Rabbits built in 
Pennsylvania can't possibly be as good 
as those produced in Wolfsburg, right? 
Wrong, Fact is, more owners praised the 
quality and workmanship of their 1980 
Pennsy- built Bunnies than did buyers of 
Rabbits produced in Wolfsburg back in 
'75. 

Nearly 84 percent of our respondents 
rated 1980 US. workmans hip good foe*- 
C0fient r whereas only 71.6 percent felt 




Rabbit* com* Jn three trim level*. ihla be- 
ing "L" modal with bright grille bars. 
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that way in 1 975 about German Rabbits. 

Another surprise came in comparing 
answers to: "Have you had any mechan- 
ical problems?" In 1975, 70,5 percent of 
our sampling said, “Yes." In 1900, that 
figure dropped to only 42.0 percent. 

It s quite true that the first-year Rabbits 
had more lhari their share of bugs. Car- 
buretor problems topped the list at 25.2 
percent, and a new carburetor cost a cou- 
ple of hundred bucks back then — a real 
shocker for people who d been sold on 
the Rabbit's economy. 

Most of today's Rabbits still come with 
carburetors, but carburetor ills accounted 
for exactly half as many complaints as in 
'75: 11.6 percent in 1980 versus 23,2 in 
1975. (The larger 1. 6-lifer Rabbit engine 
uses fuel Injection which, according io our 



survey, gives relatively little trouble.) 

Dealer service has also risen in owner 
estimation. Back in 75, only 54 . 2 percent 
gave dealer service a good io oxc&itent 
rating. For 1900, that tally jumped to 63,2 
percent — nearly 10 points. 

And today's owners rate their Rabbits 
more comfortable than the 1975 model. 

So whet we seem to have here is a car 
that's basically quite similar to its lore- 
bear, yet is put together better, with fewer 
trouble spots, a more capable service 
network and greater comfort. 

What, ihen, hasn't changed? The most 
noticeable similarity is fuel economy. The 
'60 model, according to our survey, gets 
0.2 miles per gallon more than the 1975 
model, both in town and on the highway. 
That's so close it's almost Impercepti- 
ble. 

Economy topped the list of reasons 
people bought Rabbits, and it also head- 
ed their list of the car's best-liked fea- 
tures. All bul a handful of owners ex- 
pressed satisfaction with the Rabbit's fuel 
mileage, bul several went beyond that in 
pointing out the car's overall economy. 

A Florida computer maintenance writ- 
er, for example, explained, "I consider the 
Rabbit's engineering dollar value its true 
economy ; that is, it's the best engineering 
) could get for my dollar." 

A California conservation specialist 
told us, "The quality is the economy, but I 
didn't want to economize on either spa- 
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Some owner* would like 
hitch to Open at bumper 
level for easier loading. 



Surprise! Our survey 
shows U.S.-built 
Rabbits are made 
better than the 
German ones! 



Space-saving Independent rear suspension 
make* for man fuel and luggage capacity. 
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ciousness or comfort m my choic&” 

An Idaho social worker: “The Rabbit 
cost more initially, yet seems to be a bet- 
ter machine, and it does get good mile- 
age.' 1 

And an Illinois cashier: "Economy in a 
oar like this goes farther than good mile- 
age. 

"Ifs the Rabbits sturdiness, excellent 
workmanship, logical engineering, good 
performance and high resale value that 
make this a true 'econobox' in the best 
sense ot the word.” 

Moving now to more general areas of 
praise, here's a cross section of owner 
comments: 

"Handles very well on snow and ice. 
VW instruction manual makes mainte- 
nance and upkeep easy The car seems 
sturdy and well balanced,"— Colorado 
nurse. 

“ My wife and I wanted a comfortabie, 
economical car lor long trips, We were 
both delighted to lind the Rabbit so quiet 
on the highway. The childproof locks on 
the rear doors have been an added plus 
with our 2- and 4-year-cld children. The 
car is fast, with an excellent airconditloner 
and large cargo are a. and H's fun to 
drive;"— self-employed Floridi an. 

"The car has a very pleasant ride over 
rough roads, and the maneuverability of 
the rack-and-pinion steering has helped 
me avoid plenty of potential wrecks,”— 
South Carolina computer key operator. 




Hug* luggage area holds IS cu. ft. with the 
rear sail up. 22M cu. ft. with 11 down. 



"It's a high-quality auto that’s econom- 
ical and dependable. For a subcompact, I 
consider It a safe car. as well. Mine was 
involved in a major collision, yet my inju- 
ries were minor. The Rabbit survived, 
too. 1 ’— Illinois cost accountant. 

"The Rabbil does many things very 
welt and is certainty superbly 

l A'sa.'ra .lim to page. JQ8} 



Rabbit rundown 



Volkswagen Introduced the Rabbit in this 
country in 1975 Changes since then have 
been minor. 

All 1 960 Rabbits sold in Ibis country are 
assembled in Westmoreland County, Pa. 
Body styles Include two- and lour-daor 
hatchback sedans, a convertible and a 
pickup. 

Rabbit sedans come in three levels of 
appointment. 

The basic Rabbil is currently available 
only as e two-door, with black Interior end 
choice of three exterior colors. Next up is the 
Rabbit "C," offered in both two- and four- 
door bodies, with choice of leatherette or 
ribbed velour upholstery and more colors. 
Finally, there's the "L" Rabbit, with still more 
luxurious trim, fron! venlipanas and passive 
restraint belts. 

The Rabbit offers a carbureted 1 .5-liter. 
62-bp, ohc Four as Its standard 49- states 
powerptanl, VWs California engine (optional 
elsewhere) is a 1. 6-llter, fuel-injected version 
that delivers 70 hp. The 1 .6 is mandatory 
with VWs optional automatic transmission. 

AH Rabbits have kont-wheel drive and ofle* 
a choice of lour- and five-speed manual 
gearboxes. 

In 1977. VW added the Rabbit diesel 
engine as a $525 oplion. The diesel hes 
captured (he EPA's economy championship 
Ihree years in a row now, topping 56 mpg in 
Its latest lesls 

For a. look al driving impressions of the 
Rabbil diesel, see Report. Driving 

the Olese/ RsttU (page 62, July 77). 



A NATIONWIDE SURVEY BASED ON 1,927,858 OWNER-DRIVEN MILES 





Front 

1-U 1 



Full Instrumentation la optional In “C" and 
"L" model*. Include* tach and clock. VW 
engine* it* crosswise. come in 1.5- and t,ti* 
liter sizes, have eluminum head.*, cast-iron 
block*. Our eurvey showed only ■ .$-mpg 
difference between the 1,5 *nd 1,6. 



aluminum radiator*. 

end choice of 
Including diesel. 



unitized body with Sclrocco, 
convertible and pickup. 
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D riving fun! Home people Ihoughl il was all makes owning I hem 
over when the Iasi of the big- bloc k V8s a lot more affordable, 
were made and when gasoline prices went To make our point that fun and fuel efficiency 

through the roof. We were told the love affair aren’t mutually exclusive, we decided to take a 

with cars was over and all we had to Look forward box-stork Pontiac Phoenix and turn it into the 

to were more and more look-alike boxes, which, envy of any hard -cure hut-rodder. And we didn't 

although fuel -efficient , had all the flair of a use magic or custom ■ built equipment to do it, 
packing crate. We took basic nff-tlie- shelf items that arc 

Well, let’s have a round of boos anti hisses to available anywhere and selected Mm pieces that 

the prophets of doom and gloom anti let’s send we thought would hesi enhance ihc car’s basic 

OPKT a big raspberry because fun cars arc si ill nature. 

wilh us. And the fact ibey are now fuel -efficient For starters, we removed the stock seals and 
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St heel cuslom i?ah ere 
far better looking and far 
more comfortable lhan 
even 1h# expensive tec- 
lory bucket upiiona, 
Pisnanoopt's slick Cockpit 
stereo mounts to the 
headliner fgr that N? 
look, It lealurea F M radio 
andcasselte tape, built-in 
equal! EOT, individual ?p-Ol- 
lights and a ^hopping SO 
Wfitlf per channel. 






2# moo Z T-3 driving computer It 
mounted by Velco strips to dash, gives 
instant end average mpg, Instant and 
average tnph and mUet' to- amply. 

CB end poMce-bend scanner (below, 
left} are stacked and mounted below 
the dash. Custom wheel* era lighter 
and belter looking lhan slock wheels. 
Special lugs era used to prevent theft. 
Auxiliary lights sre mounted on lop of 
Ihe bumper FHp-up lens shield pro- 
ven It atone damage. 








Tti# latter* an* first drawn 
freehand on a sheet ol pa- 
per (left) and than are 
transferred to th* body 
panel using a foliar and 
talcum powder. A con- 
trasting color la sprayed 

an al rbrush In or- 
10 give the letter* 
weight and density. 



replaced them with a pair of School 
seats. This was to provide more com- 
fort and support for the two front oc- 
cupants. The Scheel seats have 
large thigh and side bolsters that 
keep you put under hard cornering, 
whereas the stock ones were flat up 
and down. 

Taking out the old seats and 
putting in the new ones took leas 
than an hour. The only tools needed 
were a ratchet and a half-inch sock- 
et. 

The stock seats are anchored to 
the floor pan by four studs. To take 
out the seats, you remove the four 
nuts which hold the seat rails to the 
studs and lift out the entire seat, 
rails and all. 

The Scheel seats are different 
from the stock ones in that they 
have a separate subframe. You in- 
stall the subframe first, by slipping 
the four subframe tangs over the 
studs and screwing it down, using 
the same nuts that held the stock 
seat. Once the subframe is installed, 
the seat, with its attached rails, is 
bolted onto the subframe, 

Before you bolt in the seat* howev- 
er, you should first determine how 
high you want it to be. The Scheel 
seat height can be adjusted by using 
any of three bolt holes in the rail 



tang. We found that the highest set- 
ting, which is the lowest hole in the 
tang, would accommodate the ma- 
jority of adulte. 

In the looks department, the 
Scheel seats far outshine the stock 
ones. They transform the cockpit's 
appearance from fairly unexciting 
to one that would look at home in a 
Ferrari. 

On-board computer 

When auto computers first came 
out a few years ago most people con- 
sidered them nothing more than ex- 
pensive playthings. Our experience 
finds that they're much more than 

Computer'* tuoMlow sensor (below) I* 
mourned between the fuel pump and car- 
buretor. Alarm systems mol Ion-detector 
box (right} screws lo the Inner fender. 



that. While they are fun to play 
with, computers can be used like any 
of the other ganger) in your car. By 
keeping track of mileage and fuel 
consumption, a computer can tip 
you off that something is wrong with 
the car. 

If, for instance, you were getting a 
consistent 27 mpg and the computer 



Pinstripes are painted 
freehand, using 1b* 
masking lap* only as a 
guide. The pros use a 
special pinstriplng brush 
called a dagger to do thl*. 
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Subframe for roplacement satis unt uini sludi n stock seats {right j- New *e#t is then 
bolted to the tublreme (left). M takes less than an hour to do tha whole job. 



suddenly starts giving you a rending 
of 2 4 or 25 mpg, it's a good indication 
that the car has gone slightly out of 
tune, By keeping track of mileage 
the old way (by odometer reading 
computed by hand against fuel con- 
sumption), that 2 or 3 mpg might go 
undetected through odometer error; 
a small error in the fuel gauge, tank 
top-off or even a false odometer 
reading due to tire wear or improp- 
erly inflated tires. With a computer 
on board, these factors are ac- 
counted for and automatically ad- 
justed. 

The computer we chose for the 
Phoenix is theZT-3 Driving Comput- 
er made by Zemco, It incorporates 28 
functions, including average and in- 
stantaneous miles per gallon, aver* 
age speed and current road speed, 
milea-to-emply and many others. 
Not surprisingly, the function We 
used most often was average mpg 
and instantaneous mpg. 

As you might expect, installing 
the computer was nowhere near as 
easy as installing the seats. The job 
involves installing the fuel-flow sen- 
sor,, the speed sensor and the brain 
box, and running wdres through the 
fire wall into the display terminal 
mounted on the dash. 

The fuel- flow sensor is installed in 
the fuel line between the fuel pump 
and the carburetor. This requires 
cutting out a section of the fuel line 
with a small pipe cutter and attach- 
ing the sensor with two pieces of 
neoprene hose. Although we used 
the smallest pipe cutter available, 
working it in the tight confines of 
the Phoenix’s engine room was a 
real chore. 

The speed sensor, on the other 
hand, went in with no trouble. This 

To run wires through lire wall {tar right), 
push them through grommet with a rod- Ra- 
ley for auxiliary lights must be mounted 
with tabs facing downward (right). 



sensor works on the Hall-effect prin- 
ciple of magnetic induction. There 
are four small magnets which are 
mounted on the left front drive- 
shaft, arranged an equal distance 
from each other around the shaft. A 
pickup coil is mounted to a bracket 
above the magnets with a recom- 
mended clearance of % mch be- 
tween the magnets and the coil. 
The coil receives a pulse from each 
magnet as it passes and feeds that 
information to the computer. With 
this setup, the computer is accurate 
to within, a few inches per mile. 

In the Phoenix installation, 
mounting the speed sensor was a 
simple matter of removing the left 



wheel and attaching the magnets to 
the drive shaft. Mounting the coil 
was even easier. 

The bracket that holds the coil is 
attached directly to the trans&xle 
ease. This is made easy because an 
existing transaxle bolt is directly in 
line with the driveshaft. All you 
need to do is remove the bolt, slip it 
through the bracket and screw the 
bolt back in place. It’s as if the trans- 
axle and the speed sensor w r ere 
made for each other. 

The rest of the installation re- 
quires running wires from the speed 
sensor and fuel-flow sensor to the 
brain box, and then from the box to 
the display terminal. When it came 
to running the bundle of wires from 
the brain box through the firewall* 
we got a neat tip from ace mechanic 
Gerry Morin gie llo, He advises that 
the wires should be crimped onto a 
stiff metal rod and pushed through 
the grommet on the fire wall. This 
eliminates the need to drill extra 
holes through the metal. It also 
keeps the added wiring neat, be- 
cause it follows the same route as 
the car's wiring harness. 

The «ar buster 

One of the nice things about hav- 
ing a really super sound system in 
your car is that it doesn’t penalize 
your gas mileage. Unlike adding a 
wild camshaft or a big carburetor, a 
good sound system is a pleasure you 




AUGUST i960 97 






Build the art desk that never 
runs out of drawing paper 



It s sleek, easy to build 
and will be your child's 
| favorite for years, 



This good- looking.. con fern pdrary 
desk boast; a built-in paper 
holder which lets children 
roll out a clean sheet (and 
&afely fear oft the old one) 
whenever they want. There is 
storage lor other supplies 
beneath the lift-up drawing 
hoard, as well as Inside the 
handsome, ro l la bout chair. 




A good desk, especially an art 
desk, should keep clutter at 
bay and supplies at hand. This desk, 
designed by David Stiles, doe* both 
admirably well: It Functions as a 
drawing 1 table, while providing com- 
pact storage and a paper holder all 
rolled into one. The desk surface is 
an ampin 16x24 in. Scissors, ruler, 
brushes, crayons — whatever is fre- 
quently in use — can be kept in Lhe 
bin at the head of the desk. A nar- 
rower trough at the foot of the draw- 
ing surface is designed to hold jars 



Versatile Chair has arm reals which serve to 
keep tots from sliding off as they roll the 
chair into desired position. 



of poster paint and prevent spills. 
Supplies not in use can be stored in 
the desk Under the hinged drawing 
board. Even the matching chair pro- 
vider storage for small items under 
its aeatn 

All surfaces are either covered 
with high-pressure plastic laminate, 



Th« ^cnlBmpc'dry chn.- :nfJ tfftc.x .im Invn easy lu- 

•Msfirts- Children's Fcj^ferffl tty Dfli-tl Tha ber* is pub- 

£i\eo dv Parv;h«ri Bk* s, a o, v af Raixton’, li^e 

.ifKi is %7 95 jjt tK»k «Ijcjtk 
P'W r/’oln , H ti i y Hnrln- in 
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such as Formica, painted with high- 
gloss enamel or coated with polyure- 
thane varnish to make cleanup a 
snap, You can also substitute the 
enamel paint for laminated sur- 
faces, if desired. 

Materials you wilt need 

The only parts of the desk not 
made of plywood are the stand — 
which ia of pine — -and the desk top 
hinge, made with a Va-in.-dia. dowel. 
Careful cutting will allow you to get 
all of the plywood pieces for the desk 
from a Vfcx4&x48-iri, sheet of A-C fir 
or birch veneer solid-core plywood. 
For the stand, you will need a 4-ft, 
length of l^sXfVfc-in. pine and a 4-ft, 
length of mx3t£-in. pine. You may 
substitute 5/4-in. stock (actually 
thick) for the de&k feet if you 
would prefer a lighter look. In addi- 
tion, a % ^8x24t^-in, stretcher is re- 




Mott art and atatkxwry atom »ll cheap 
drawing paper in roll*, The 1Mb, bond 
potter-paper roll we ua*d It 19 In, wide and 
25 yds long. It coat* about 12.65. 

q uired to complete the stand* 

The roll&bout storage chair can be 
made completely of plywood and two 
l-in.-dia. dowels. We used %-in, 
hirch plywood in the prototype be- 
cause the edges were to be given a 
clear finish, If you intend to paint 



the sides and edgifs, you can save 
money by using fir plywood, 

How to cut plywood 

To cut the plywood pieces without 
getting unsightly splintering along 
the edges, use a sharp plywood blade 
in your circular saw (table, radial- 
arm or portable). Install a fine- 
toothed blade in your sabre saw to 
cut the curves. To assure splinter- 
free edges you can apply masking 
tape over the cutting line. For most 
cuts it isn't necessary to be so fus- 
sy — rounding the edges removes mi- 
nor splintering. Uac wood filler to 
cover voids in the plywood edges. 
Sand all filled areas perfectly 
smooth when dry. 

Apply imj plastic laminate 

Plastic laminate on both the draw- 
ing board and the desk seat makes a 
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BUILDING PLANS FOR THE ART DESK 
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This Msy-to-buiid lactam doubles as ■ stand for dictionary, atlas or other heavy booh. 



PM's 
portable 
lectern 
goes with 

the 

speaker 

B ek, floppy dictionaries, atlases 
and encyclopedias, as well as 
sheaves of lecture notes, are a nui- 
sance to handle. This lectern, Light 
enough to carry to speaking engage- 
ments, is a handsome solution. 

Begin making the lectern by cut- 
ting sides (B) to the dimensions giv- 
en in the materials list. Then cut the 
back (C> and the front (D) to identi- 
cal lengths. Make 4fi" bevels at all 
ends <B f C and D) and groove the 
bevels to accept splines. The fit 
should be snug. When satisfied with 
the fit, apply glue and clamp the 
base together, checking for square. 

Next, install predrilled blocks (H) 
for mounting the top (A). Install top 
with screws from the underside. 
Sand surfaces until smooth. 

Use ready-made molding for trim- 
ming the lectern, pr make your own. 
The shop-made molding ie cheaper 
and will match better. For the top 



pieces (E, F and G), resaw solid stock 
to obtain suitable !4 -in -thick strips. 
For the bottom molding (K and L), 
shape both edges of a 4Vin, hoard 
with a 44-in, radius, rounding-over 
bit. or use a Roman ogee bit. Then, 
rip strips to separate them from 
board. Molding (M) can be made in 
the same manner, but should be 
ripped free at a 14* angle. Rip a 
blank strip at the same time to hold 
beveled molding true for mitering. 
(See detail, below.) 

Use glue and finishing nails to fas- 
ten moldings. Give the stand a final 
sanding and finish with oil or var- 
nish, as desired. Finally, glue felt to 
bottom to protect furniture sur- 
faces,— G,S r . WTnp 
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Bonchtop bandsaw is mors compact than most ICMn, -throat models; blede rides around throe small wheels Instead of two large onea. 



S everal features make this saw 
stand out. First, it iu small 
and light enough to be classed as 
portable, A three-wheel setup ah 
lows the design to be short and 
squat. Unlike several models I’ve 
tried, it isn't top-heavy. 

The housing is made of a struc- 
tural foam plastic. It's extremely 
tough, according to the manufac- 
turer’s testa, and helps to keep the 
saw's cost reasonable. The internal 
rib pattern waa designed by a com- 
puter and adds to the material's 
strength, (For its innovative use of 
plastic, the saw won first place in a 
contest sponsored by Plastics 
World magazine.) 

In addition, a variable-speed mo- 
tor control built into the housing 
permits cutting at fast speeds for 
wood and slow speeds for non fer- 
rous metal. Other wood- and metal- 
cutting bandsaws I've tried re- 
quire step-down pulley and belt 
setups. Turning a control knob is a 
lot easier. 

Another good feature is the 
quick-release blade-tensioning le- 
ver. If lt*S locked, a preset tension 



SPECIFICATIONS— COMPACT BANDSAW 
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is maintained, When it’s unlocked, 
blade tension is released. Other 
than normal tension, settings can 
be made by adjusting a wheel. 
Maintaining the unit is fairly 
simple, since the bearings are life- 
time-lubricated, Rubber tires on 
the three wheels sind plastic blade 
guides are easily replaced if worn. 



An opening for a vacuum-cleaner 
hose is provided in the housing of 
the saw to permit you to clean out 
dust and small wood chips as they 
are generated. Changing brushes 
is a simple operation, despite the 
maker’s recommendation that it be 
done by a trained technician, — 




With housing removed, blade guides and Housing Interlock switch (arrow) avoids 
thrust piste adjust easily. Manufacturer accidental lurn-on when housing cover Is 
recommend* guides lightly touch blade, removed for adjustment, blede change. 




Miter gauge doesn't peSa under guard un- For resawing and ripping, miter gauge 
less it's raised. Manufacturer reports that alao functions as fence. It's Used to table 
this has been corrected on new models. with screw at one of three locations. 
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While this handsome coffee IntJte Can 
he lixad to fit the space you plan to 
put <t in, construction method remains 
Lhe same. After cutting part* and 
test -assembling without glue, unit i* 
disassembled and painted before 
final assembly, L allied on wall* is 
affixed w*1b glue and brads. 
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I nstalling lattice strips over a 
painted wall is one ^uick way to 
give n room a new feeling. And, if 
you can apply strips to one or more 
pieces of furniture at the same 
time, you will give the room a cus- 
tom look that is sure to draw ad- 
miring glances and comments. 

In the room on the facing page, 
strips of 1 t-ii dri.- wide lattice are ap- 
plied diagonally to the wall at 45* 
angles. The vertical and horizontal 
strips that box in the diagonals 
si mpli fy t he i natal 1 ati a n eo n wide r a - 
hly. 

The coffee table is a shop project 
that requires one sheet of rij-in, 
plywood and about a weekend of 
your time. You can use interior- 
grade, A-D plywood for the table 
and not worry about the edges be- 
cause they will bo covered with lat- 
tice. 

Building the table 

AH four sides are exactly the 
same size. Cut these pieces first 
when building the table; then care- 
ful ty stack them to make sure they 
are identical. If there is any vari- 
ance of parts, clump i he m together 
and use ii block plane and/or belt 
samJer with course-grit belt to 
make? them all the same Length and 
width. 

On the D side of the plywood, in- 
stall the glue cleats at one end of 
each side as shown — set back ^ in. 
to receive the joining side. The 
cleats can be fastened using either 
I k*-in. ringed nails or I -in. fiathead 
screws (turned into countersunk 
holes,) If you opt for the nails, use 
your diagonal cutter to nip off the 
tip of each nail before driving for 
the points will come through the 
plywood), Next, install the dents 
upon which the top will rest. With 
sides completed, the case can be as- 
sembled. Use glut* and screw'* at 
each corner aa shown in the section 
drawing below, When all four sides 
are assembled, check with a square 
to make certain corners are exact- 
ly EHF. Befbr? tin* ffhirt hew a rhante 
to rh-tf, measure for, and cut, the 

F*h«0 CCH*".| .? d W«gr#rn WkhI PrtOl/CH a- II- 



With carefully placed 
lattice, you can create 
an elegant look. And with 
our plans, you can make 
a matching coffee table. 

top piece:. Install the top using glue 
and fiat head screws in deep coun- 
tersunk holes. If you have evil the 
top perfectly square and with a 
neat fit, it wall hold the case square 
while the glue dries, When dry, the 
screw holes on top can be filled 
with wood filler and .Handed 
smooth. 

Lay out the lattice and cut all 
strips and assemble w ithout glue 
to check for layout and fit. When 
satisfied, remove the In trier and 
apply a finish before final assem- 
bly. 

For a proper finish, sand all sur- 



faces of the table with a belt Sand- 
er; fi rf! t use an HO- grit paper, then 
120 grit. Dust off and apply a coat 
of a pigmented shellac . audi as Bin. 
Repent the steps for the lattice. 

Next, sand ah painted surfaces 
lightly with IfiO-grit abrasive pa- 
per; dust and wipe with a tack 
cloth. Apply the finish color of your 
choice to the table and white semi- 
glofta paint to the lattice. Allow 
paint to dry overnight and assem- 
ble the unit. 

Lattice for the walls should also 
be painted before application. It 
can be -secured to the waII using 
flat he ad wood screws into tvall 
studs or white glue and fid fin- 
ishing nails* No matter which fas- 
tener you use, be sure to predrill 
holes to avoid splitting. iW 
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Up, up and away 

Our cover illustration this month 
and the one below anticipate, 
perhaps by some years, an event 
that would have great signifi- 
cance to the military : The reliable 
takeoff of a fully loaded, fully 
capable supersonic attack/ftght- 
er aircraft from land or sea with 
zero ground roll. 

In the decades since World War 
II, perhaps no single avenue of 
military -oriented aeronautical 
research has involved so much 
effort and money with bo little 
practical result as has VTOL 
(vertical takeoff and landing). 
From the "pogo-stick" fighter 
which stood on its tail through 
“flying bedstead 1 ' ' platforms to 



pivoting wing-and/or-engine 
systems, these efforts have yield- 
ed only one operational aircraft 
— the British-designed AV-e 
Harrier (photos, opposite page). 

Ski-jump takeoff 

The Harrier’s vectored thrust 
propulsion system, while prov- 
en, permits vertical takeoffs only 
when the aircraft carries just 
half its normal load of fuel and 
ordnance, sacrificing combat 
radius and mission capability. 
Operating within roughly the 
same parameters in which Jim- 
my Doolittle got his B-2Ss off for 
Tokyo, the naval (Sea Harrier) 
version can come off fully loaded 
from the new pocket aircraft 
carrier's 490- foot flight deck. 
And the celebrated ski-jump 
ramp (see photo) gets a partly 
loaded Harrier on its way after 
a relatively short takeoff roll 
with engines pointed partially 



downward. Off the ramp, the 
plane goes through a brief but, 
for the pilot, eternal period of 
''ballistic flight," during which 
the engines’ thrust is vectored— 
smartly— aft, 

Yet, during 30 years of VTOL 
research, while erotic, expensive 
fixed-wing aircraft were devel- 
oped to behave more like helicop- 
ters, the temporary use of an 
existing helicopter aa a VTOL 
powerplant for an existing con- 
ventional aircraft apparently got 
no serious consideration. 

Until 197p, that is, when a 27- 
year-old aeronautical engineer 
named William ft. McDonnell 
drew up a "Flying Catapult" 
proposal and showed it to the 
National Aeronautics and Space 
Administration and the Navy for 
review. McDonnell, son of Mc- 
Donnell Douglas Corp. president 
Sanford N. McDonnell, based his 
idea on rigld-boom-type air-re- 




"Fljiac catapult * 1 oauoapt would oh boljoopter'* lift fighter. For tka Navy* It would give combat 

1 U tlw vertical HiupcitHiiit for a VTOL-a*jM.bl<9 nupanoala w all the added punch of la unching attack aircraft. 
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fueling technology. He projected 
a ay stem to maneuver the boom 
from a, cargo-capable helicopter 
into a lifting point built onto a 
jel fighter aircraft. The copter 
would then lift the plane, acceler- 
ate it to flying speed and release 
it for normal flight. The system 
could also be used to retrieve the 
aircraft at low flying speed and 
subsequently land! it vertically. 
Total ground — or deck —space 
needed? Only the same as for 
parking. 

Cable replaced boom 

NASA's initial review and 
Navy comments indicated to Mc- 
Donnell that he had unneoesaani 
ly complicated the idea hy using 
a rigid boom. He has since rede- 
signed the system using a flexi- 
ble cable with a rubber-cushioned 



cargo hook as the "stop." It is 
the projected operational version 
of this apparatus that you see 
published here for the first time. 

A front-line supersonic fighter 
aircraft like the F-lB (which PM 
chose for the hypothetical illus- 
tration) would have a vertically 
extended speed brake incorporat- 
ing the cable- trapping mechan- 
ism, With the brake extended In 
slow flight or prior to takeoff, 
the trap would be positioned to 
engage the rod- stiffened lower 
part of the cable. 

The cargo hook is rubber-en- 
cased and has spring-loaded 
bumper arms, The trap has fork- 
like guide rods to help the fighter 
pilot fly the cable into place. 
(Actually it happens behind him* 
and he uses his rear- view mirror 
for the "final approach" in the 



landing pha&e.) The trap will not 
release the cable while there is a 
substantia] load on it from the 
aircraft, During takeoff, the pilot 
would exert beck pressure cm the 
stick m flying speed is reached, 
increasing the plane's angle of 
attack until its weight is oh its 
own wings. The cable would then 
be released by retracting the 
trap arms (see diagram), 

Technological challenges 

Some questions remain to be 
answered in a test of the system 
McDonnell hopes to perform 
soon, using a Navy T-2 trainer 
and a Sikorsky CH-54 ("Flying 
Crane") helicopter. Disabled air- 
craft lifted by helicopters in Viet- 
nam were often found unstable, 
"porpoising" dangerously in 
low. The rotor downwaah of the 
copter, moving aft as speed picks 
up, could affect the tail surfaces, 
causing the nose to pitch up. 
Finally, the dynamics of the air- 
borne hookup need additional 
analysis to assure that no diffi- 
culties will occur, 

McDonnell, a rated helicopter 
pilot and flight-test engineer on 
the F-lB evaluation program at 
the Navy's Patuxent River, Md. , 
facility, believes the Flying Cata- 
pult can be perfected with exist- 
ing technology, saving perhaps 
billions in further research, 

Even as just a backup system 
for carrier operations, providing 
emergency retrieval for disabled 
aircraft too "sick" to try an 
arrested landing, it could save 
both planes and lives. Wt 
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Bowl power 

At first glance Crosby ton is no 
different from the other quiet 
hamlets that dot U.S. 83 in flat, 
dry, windy West Texas. But if 
you turn off the main road at the 
town square and head south into 
the open plain, you'll find a sil- 
very bowl as big as a house, 
tipped on edge in the 
PM vi*ki* middle of a cotton 
Crtiatryton. field. 

T«* The 85-foot ^diam- 

eter howl got there 
through the dogged efforts of the 
small farming community (pop. 
27CO) which plans to use the bowl 
and others like it to catch solar 
energy. The parabolic collector is 
the prototype for a system de- 
signed to supply a third of Cros- 
by ton’s electric power. 

19th-century solar 

The concept behind the Crosby- 
ton bowl isn't new. More than a 
century ago, the Frenchman Au- 
gustin Mouchot displayed simi- 
lar bowls to trap sunlight for 
heat to boil water, cook food, dis- 
till alcohol — and even to run a 
refrigeration device. Mouchot ’s 
mirrored bowls moved on pivots 
to track the sun. The idea sur- 
vives in heliostat designs using 
motorized mirrors to bounce sun 
rays onto a fbced boiler tower, 

The Crosby ton bow 1 ie di fferent 
in that the mirror sits still. The 
boiler, a tube carrying water. 



Fw«n a Gokten Thread, © ttitO 
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M oaoboVi bowl oodkwd coolod. 



The bof!ar mom above 430 mirrors, 

moves to keep up with the chang- 
ing focus as the sun passes over- 
head. The central advantage over 
Mouchot 's concept is savings: It 
costs lees to move the boiler than 
the whole bowl heating it. So say 
theCroshyton bowl builders, who 
faced a formidable challenge in 
convincing Washington. 

The search for funding began 
years ago with futile appeals to 
the U.S Energy Research and 
Development Administration 
(ERDA, now the Department of 
Energy). Undaunted, Crosby ton 
officials spent $20,000 over two 
and a half years traveling to 
Washington, D.C., to seek gov- 
ernment funding. Their effort 
worked. Since late January, the 
bowl has consistently produced 
1000 - pounds ■ per - square - inch 
steam, sufficient to operate a 
commercial turbine and produce 
a peak of 40 kilowatts. "We've 



GoaJ: 10 bow !■, tnilllnn ■ of wltll. 

spent less than $5 million," 1 said 
program director Dr. John Rei- 
chert, "and we've done every- 
thing we said we would do, “ 

Following the focus 

The success is based on sim- 
plicity: Steam is generated and 
consistently maintained by keep- 
ing the boiler at the hottest spot 
in the bowl. The movable receiver 
is an 18-foot tube © inches in 
diameter, wrapped with two v *- 
inch-diameter flow tubes. Water 
cycles through the tubes, heated 
to a blinding white 1000° F. 
When the sun is obscured by 
clouds, a memory drive insures 
the receiver will be in optimum 
position when the light returns. 

Reichert readily concedes that 
the device is not as efficient as the 
heliostat system because a por- 
tion, of the bowl is shadowed early 
and late in the day. Nor does he 
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Sit-com solar 

WJ31 Laverneor Shirley or Marker 
Mindy convert to solar power this 
TV year? Stay tuned They might, 

Reprefian tativvs from the U.B, 
t>epartment of Energy,, the non- 
profit Solar Lobby and the White 
House have been nudging teLe vi- 
sion producers to mention solar In 
their fall scripts. In Loa Angeles, 
the Washington visitors did an 
energy audit Oh U)u Grant's fic- 
tional house (suggesting that his 
fictional bedroom ait'condiiitmer 
needed shading) and made a 
standing offer to solarize Archie 
Bunker's place. 

The effort paid off, A spokes- 
man for Garry Marshall, execu- 
tive producer of Mor k and Mindy, 
inverse and Shirley and Hoppy 
Deys. told us there will be a refer- 
ence or two to solar on the air this 
fall. "Garry's sympathetic," the 
spokesman said, which means La- 
ve me ian 't far behind. FM 



promise the plant will save Cros- 
byton mnnoy at today's energy 
coats, "There’s no free lunch in 
this business,,” he said. But if the 
prototype continues to work 
well, the next stop is to build a 
SOO-foot-diametor bowl, then 
nine more— enough bowls for 5 
megawatts of electricity. 

"The good news is for the 
nation," Reichart said. "If we 
can get roughly 30 percent of our 
energy from the sun, that means 
there's more fossil fuel that can 
be used elsewhere, " IW 

Earth as energy bank 

Like squirrels burying nuts for 
the win ter , industry and utilities 
are looking to store energy un- 
derground to supply them when 
the need ie greatest. 

In sy stems under development 
at Battelle Pacific Northwest 
Labs, salt domes, aquifers 
(water-bearing rocks) or caverns 
would hold compressed air or hot 
water for peak-demand periods. 

The air bank 

The compressed-air energy 
storage (CAES) system com- 
prises a manifold of mined stor- 
age caverns, a heat-storage cav- 
ern, and a pressure-compensa- 
tion system. During low -demand 
periods, a utility would pump air 
underground. 

The air would heat up so much 



under compression that it would 
threaten bo fracture the mani- 
fold. So on its way into storage, 
the air would pass through 
crushed rock, giving up its heat. 
Prom the heat-storage cavern, 
the air enters the manifold, dis- 
placing water to the surface. 

When the demand ia highest, 
air would stream back through 
the crushed rack and regain 
enough heat to run turbines 
properly. As the air is used up, 
surface water flows down to take 
its place, keeping underground 
pressure constant, 

A second system, seasonal 
thermal energy storage (STES), 
would bank energy longer. 

In warm weather, 55* F. iwator 



is pumped from an aquifer to a 
source of waste heat, like a facto- 
ry. Now near 212? F., the water 
courses down to another part of 
the aquifer hundreds of feet 
away, where it remains hot. In 
winter, nearby buildings draw 
out the water and use its heat. 
Cooled to 65° F., the water is dis- 
charged back to its original well. 
The success of an 1 3-month- 
old CAES operation near Ham- 
burg, Germany, gives research- 
ers confidence in the concept. 
That facility stores compressed 
air in salt domes instead of rock 
caverns, But more research is 
needed to see if squirreling en- 
ergy in earth causes geological 
or environmental damage. PM 
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Compressed air releases heat to crushed rock cm way to storage area, regain* 
beat before powering turbine*. Water maintains constant pressure. 




Cold water picks up Industrial waste beat, is pumped back underground. In 
winter, but water heats building*, oooLb down, and flows back to source. 
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Plug; in or fill up? 

In the ever-accelerating search 
for maximum fuel economy and 
alternative sources of energy 
there seems to be no shortage of 
clever ideas for accomplishing 
those aims. One of the latest 
entries in the high-mileage auto 
competition comes from General 
Electric, which has announced it 
has. been granted $8 million to 
conduct a 30- month hybrid vehi- 
cle project. The grant came from 
the U,S Department of Energy to 
enable GE to build a pair of cars 
that will use 55 percent less 
petroleum than a conventional 
car of similar size. 

In this case, the vehicle will be 
' a four-door, five-passenger se- 
dan weighing in at 3950 pounds. 
The propulsion units will be a so- 
ft p electric engine running in 
parallel with an SOhp gasoline 
engine. The electric engine will 
be used to propel the car from 
0-30, after which the gas engine 
will take over for highway cruis- 
ing. 

The conventional lead -acid bat- 
teries planned for the hybrid wili 
be recharged by regenerative 
braking, by running the gas 
engine while the car ie cruising 
or by plugging into a home out- 
let, 

The design parameters call for 
acceleration from 0-50 in i£ sec- 
onds, and the hybrid should pro- 
vide the looks, performance and 
handling characteristics of con- 
ventional vehicles that will be 
marketed in the mid- 19809. 

Where's the gain? 

While this entire project may 
sound impressive coming from 
GE„ one wonders whether this in 
really a step in the right direc- 
tion. A quick analysis of GE's fig- 
ures puts the idea in perspective. 
A typical 3950-pound five-pas- 
senger sedan such ae a Ford 
Thunder bird will yield fuel mile- 
age of around 30 mpg If the GE 
project will improve the figure on 
that type of car by 50 percent, 
that would put the mileage at 
around 30 mpg— good but not 
startling. There are already plen- 
, ty of cars on the road that will 



Still in the mock-up stage, QG'b hybrid vehicle will carry five passengers. 



FUEL TANK 



Gasoline engine, electric motor and. battery pack a re all in the engine bay. 



aeat five and yield 30+ mpg. It 
would seem that for $8 million, 
GE is inventing something 
which anyone could walk in and 
buy off the showroom floor. 

G+ W's electric 

Coming on the heels of GE h e 
announcement is perhaps a more 
significant one from Gulf 4 
Western. The news from G+ W is 
an all-electric car with a range of 
300 mi lea per charge, and a bat- 
tery life of 100,000 miles. 

The real breakthrough is the 
type of battery used to power the 
vehicle, Unlike conventional 
lead-acid, batteries, the G+ W bat- 
tery pack uses a pump to circu- 
late the electrolyte over graphite 
plates. The electrolyte is a solu- 
tion of water, zinc and chlorine, 

The drawbacks of using lead- 
acid batteries in electric cars 
have been their short life cycle, 
limited range and possible dam- 
age during deep discharge or 
overcharge. Zinc-chloride batter- 



ies, on the other hand, don 't suf- 
fer from the same problems. 
They can be fully discharged 
without damage, they can't be 
overcharged and have a life cycle 
similar to that of an internal- 
combustion engine. Another pos- 
itive factor; the ainc-chloride bat- 
tery pack is completely sealed 
and will never need maintenance 
or service. 

If this invention lives up to its 
expectations you oould be driv- 
ing one as early as 1965. 

Cracking heavy oil 

A new petroleum- refining pro- 
cess offers the hope of extending 
our national fuel supply, and 
Ashland Oil, the developer, is 
pinning a bundle of hopes on it. 

Anyone involved with petro- 
leum refining will tell you the 
best nils to use for gasoline are 
the so-called "sweet oils * 1 from 
Worth Africa and the Middle 
East. They are low in sulfur and 
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Super fungus 

TJLu.uk s to a fungus wHLl-Tl ate 
Army uniforms tn N(tw Gulnoa 
during World Wkt II, wpngw havf! 
A A hortou t for pnxi btl lift t u bl uJ l'o>- 
hot from jf&rbiige. Daring 1 the war 
the U.S, Army's Natick Research 
und [hvplopmont Command <Jin- 
anvtircd that a funjrus called 
TrLchddflrma Veridfrl produced 
pure glucci^: u n byproduct of its 
indention of uniform a. After the 
first oil crisis Us is hungry little 
fcumst wufi taken off the shelf, 
where it had languished for Jo 
yearn, and wm put to work mak- 
Lug gluuoHO, the raw material for 
ethyl alcohol. Natick Research 
has recently developed a auper 
fungus called Trlohuderma {{sewi 
which produces glutxwe from gar- 
page much renter than the origi- 
nal VerldeL. According to Leo Spa- 
no, project director at Natick. 

Trichoderma could bring the OOflt 
□/ producing ethyl alcohol down 
to abOUt 75 cents per gallon in 
three years. 



can bo cracked easily to make 
gasoline, Essentially, the mole^ 
cuios ara lighter, 

However, there 's another kind 
of oil on the market, residual 
oil — the heavier oil from the bot- 
tom of a well— which contain e 
metals and is high in sulfur. 
Now, residual is considered fuel 
fit only for power plants and boil- 
era. 

The key problem with residual 
is the presence of two metals, 
nickel and vanadium. Current 
refining practice involves using 
catalysis la get the most gasoline 
[and other products) from crude 
oil. Unfortunately, nickel and va- 
nadium deactivate the catalyst. 

But by using high heat, pres- 
sure and a crystallized, silica- 
alumina microsphericaJ zeolite 
catalyst and a ettlhun named 
Ashland process, the company 
eays it could deacti vate the nickel 
and vanadium and let the cata- 
lyst work to produce gasoline, 

The Ashland secret? 

Checks with scientists at Penn 
State showed that the only two 
practical ways of deactivating 
the metals are H ‘oxidizing" 
(burning) them to make petro- 
leum coke, or absorption. Ash- 
land engineers told us the com- 
pany had discarded coking as 
well as hydrolizing (exposing the 



metals to hydrogen)aa too expen- 
sive, So, it looks aa if the Auhland 
process involves absorption, 

Ashland calls its technique Re- 
duced Crude Conversion and, as 
Orin E. Atkins, chairman and 
chief executive of the corpora' 
tion, told the New York Society of 
Security Analysts; '“'This Ash- 
land process permits us to take 
heavy oil from refined crude and 
convert it to gasoline, light distil- 
lates and other higher- value spe- 
cialty products. We anticipate a 
yield of more 1 than ?0 percent 
gasoline, which should give us a 
total net margin improvement of 
$6 to $ 12 a barrel, 

"In addition to the ability to 
upgrade heavy oil to gajaoline, 
the process permits us bo produce 
the same yield of gasoline with 
30 percent less crude oil, or, 
alternatively to process more of 
the heavy crude oil. " 

This process can work well 
with heavy oil from any source, 
oil shale, heavy residual or tar 
sande. 

The real significance 

But what doee this mean? lxx>k 
at the availability of oil around 
the world, The quality sweet 
lights are not available, and the 
prime crudes of North Africa and 
Arabia have premiums which 
may put the coal up near $40 a 
barrel. 

Much of the remaining oil has 
a high specific gravity . It's thick, 
A lot cf it comes from Venezuela 
and contains sulfur and the 
heavy metals. 

With current technology, 
roughly 50 percent cf this oil can 
be turned into gasoline, leaving 
the remaining heavy oil fit only 
for furnaces. But using the new 
process, thia oil is recoverable, So 
it can brighten the overall energy 

picture for transportation. 

It can help our national oil sup- 
ply, and it s a big step toward 
energy independence. Residual 
makes up the bulk of our nation- 
al reserves ; it ‘s also the cheapest 
on the market. Armed with the 
ability to make the same amount 
from less crude, and assuming a 
s Labi# demand (demand has actu- 
ally been dropping), we should be 
able to keep gasoline at the 
pumps just a little longer, . 

It could be a revolutionary 
development, At least, Aahland 
hopes so. iM 



iTOias 



Cam-drive cycle 

The BioCam bicycle (Je Thia the 
Bicycle of the Future?, page 28, 
March “70) is now in production, 
The bO-speed cam drive has a 
wider gearing range and report- 
edly eases pedaling. Three mod- 
els cost $1900. $1500 or $1200 
for stripped-down version; from 
Facet Cycle. Tulsa. Okla. 




Follow a bouncing' ball 

Parker Brothers' Bank Shot, a 
sophisticated home electronic 
toy, offers three pool games that 
feature cushion bounces and 
"English 




Elementary 

The '“porcupine'' clothes dryer 
heating element from the Kan- 
thal Carp., Bethel, Conn, costs 
some 25 percent less to make 
than its helical predecessor. It's 
said to permit more efficient heat 
transfer without hot spots. 
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Wfl entered the epee* tor * bitk^ummuL board from our BUj ’77 Issue (upper 
right} to show how program lets pen view projects before you build them. 



mail nm \ 



Look before you build 

Computer graphics systems can 
turn workaday technical draw- 
ings into exciting full-dimension 
views, helping designers and 
builders see projects from many 
angles and distances. But the 
view provided by electronic wiz- 
ardry has been costly. 

Now, a comparatively inexpen- 
sive program allows you to see 
potential shop projects from any 
perspective — before you build. At 
about $ 1000 for the Apple U com- 
puter and another $45 for the 
program, the new system may 
not be an impulse buy. But the 
price beats the $35,000 tickets on 
similar systems a few years ago. 
Apple World from U.S.A. Soft- 
ware (750 Third Ave. , New York, 
N.Y. 1 0017) is easy to use; Once a 
shape is entered into memory, 
the computer can rotate the orig- 
inal, zoom in or back away to 
change the scene — instantly on a 
television screen, 




Sere's a house you can visit even 
though it exists only Ln the comput- 
er's nirmory. Program lets JVU fly 
over the rooms, or look In the stove. 



On this page we illustrate how 
a backgammon-board drawing 
published in our May, "77 issue 
(page 110) can, using the Apple 
World program, be seen from dif- 
ferent angles and apparent dis- 
tances. Never before has such 
sophisticated design capability 
been available to small studios or 
home shops. 

Tech artists on call 

If you build email projects or 
design anything from footstools 
to airplanes, a program like this 
is better than having a staff of 
technical artists on calL 

Suppose you want to make a 
design change— perhaps mod- 
ifying the shape of the handles 
on a magazine rack. Sure, you 
can imagine what it would look 
like to some extent. But with this 
program you can actually see 
what the changes will do to the 
rest of the design — look at your 
project from all sides, close up or 
from a room's distance away. 

A displayed image can be as 
simple or complex as you want- 
For instance, you can start with a 
view of a house from orbit, fall to 
an airplane's level, land on the 
roof, drop through the ceiling, 
walk around the living room and 
finally crawl right into the stove 
for a Hansel and Gretel finale. No 



more moving cardboard pieces 
around to design a room; move 
the furniture right on the screen. 

How it's done 

Line drawings such as the 
backgammon board are the sim- 
plest to enter. The program uses 
what are called "Cartesian Coor- 
dinates," a three-dimensional 
system of plotting points. Just as 
in high-school algebra, the X and 
Y axes define a point's horizontal 
and vertical distance from cen- 
ter. Cartesian systems add a Z 
axis which defines the point's 
depth into or out of the two- 
dimensional plane. 

Two points, of course, define a 
line, so adding points gradually 
will give you the lines of the 
drawing. Each line must be en- 
tered, even those hidden from 
certain angles of view. The com- 
puter will rotate and redraw each 
line on your command, but has to 
hold all the lines in its memory. 
You stiff have !o he fairly good el 
interpreting drafts men -style draw- 
ings to program a shape. 

Some shapes are harder to 
enter than others. Curves are the 
most difficult; you have to define 
many points to get a smooth line. 
Shapes such as goblets (deformed 
cylinders) can be automatically 
produced by a subprogram. 
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Wave good night 

Tli* H Circadian Clock 1 " from WSVO- 
maeter not only wake* jou with- 
out ■n undlwy u alarm. It put* 
you to Bloopu inti, if you're u per- 
son who ^»b to sleep when you 
hear tom- tom* thrumming under 
your bod. 

The device ($SBO from E.D.D.K. 
Inc., 17381 Murphy, Irvine, Calif. 
fl£Tll) reaamhleB « clock radio. 
But them'fc no radio. Whan you 
punch Instruction* Into the So- 
phisticated circuitry, the clock 
driven two vibrator* under your 
mattress, The frequency changes 
to match wakeful or sleeping 
brain- wave pattern*, 

Only two of four PM editor* and 
wives who tried the cloak fell Into 
programmed slumber, although 
all were awakened by pleasant 
thumping In the morning . In one 
ease, resonant vibrations were set 
up in objects around, the room. 
The extraneous rattles moved 
from windows to doors to bedposts 
as frequency declined, leaving an 
editor wide-eyed with fascination 
and his wife asleep. M 

For what it does, Apple World 
ib unsurpassed. It does have one 
drawback: You can rotate a house 
by hitting the right key with 
your finger, but you cannot link 
Apple World to a larger program 
to give cartoon- 1 ike animations. 

Hero Is where a program called 
A2-3D from Sublogio (Box V, 
Savoy, 111, 6lS?4; $55) oouJd 
come in handy- Similar to Apple 
World, it is also designed for the 
Apple computer. 

The A2.-3D program, however, 
can be used to animate moving 
pictures in other programs. You 
could design a landscape that 
would move past you aa if you 
were driving a car and then use 
the moving landscape within a 
larger race-car game Thia pro- 
gram is more complex than Ap- 
ple World: It requires more key- 
boarding during the initial setup 
stages. 

So, if you want just to move 
shapes around and examine 
them, try the Apple World sys- 
tem. But if you want to add some 
breathtaking animation to a 
larger program, the Sublogic 
system is the way to go, Wi 
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Tent terminal 

In ififcSS, when more than 
750,000 Moslems land at Saudi 
Arabia's New Jeddah Interna- 
tional Airport to begin the holy 
pilgrimage called the 'Haj," 
their drat atop will be a 1 05-acre 
terminal shaded from the eun by 
tent-like structures made from 
Owens-Coming 'e Fiberglas, This 
fabric has a life expectancy of 
more than SO years and is coated 
with Teflon to make it virtually 
main tenance-free. 



In the United States, the beet 
known fabric structure ia the 
Pontiac Silverdome, home of the 
Detroit Lions, It was erected for 
one third the cost of a conven- 
tional roof. Aside from cost, 
Fiberglas fabric is lightweight, 
fire- resistant, extremely strong 
and will stand up to climatic 
extremes. It will also help to out 
electric bills for daytime illumi- 
nation. 

Other architectural uses in- 
clude fabric-covered department- 
store malls, parks — virtually 
any large space. In fact, a fabric- 
enclosed tropical forest is cur- 
rently under construction at the 
Franklin Park Zoo in Boston. Wi 
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When finished , HiJ Terminal In Saudi Arabia will bout the largest fabric roof 
in the world. The sheltered area Is equivalent to 00 football field*. 



Hoist lift* tent from nnter ring. 
Ones out of crate, the bottom adfee 
ere polled outward like an umbrella. 




Tout ed£«e are clamped to ridge 
cable* and all tents are raised simul- 
taneously to final 1 10- foot height. 
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You've probably heard that satellite TV 
wilt be In the home soon - but we're telling 
you it's here now. Here's how other people 
have done it and how you can start to set 
up your own Earth station for reception. 



by Bill Alien 
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U.S, Cable's system Includes antenna, dnwnconverier. LNA 
tor a fairly reasonable $5000; inalal lotion will cost extra. 



U p in space are 11 
communications satel- 
lites with a potential among 
them for 21*5 television chan- 
nels (less than half are in ac- 
tual TV use). These “birdu" 
belong to RCA (Sfttcom), 

AT&T and GE (Comstar), 
Western Union ( Wests r) and 
the Canadian government 
(Anik). 

Until recently t access to these sat- 
ellites required prohibitively expen- 
sive (above 1100,000) and sophisti- 
cated ‘'Earth stations^ Profe ssi (mal- 
ty pe television-receive-only (TVRO) 
Earth stations for cable TV systems, 
with 30-foot-diu. meter dash antennas 
and electronics to serve many cus- 
tomers, are stiff out of sight in ex- 
pense, But suppliers' prices have 

been decreasing steadily and com- 

1 1 2 PQPUl AR MFC H ANlCS 



mercial-gi ade equipment can he 
bought and installed, ready to use. 
for between fir) 000 and $3d t 500. 

For most of us, such figures leave 
home building us the only economic 1 : 
possibility. But even that prices out 
at #2001 1 to $3000, 

The first piece of equipment you'll 
need is the antenna. It lias to be a 
parabolic dish with L /*-inch accuracy 
over its wire mesh, aluminum or fi- 



berglass surface. A diameter 
of about 15 feet is generally 
recommended. In many [ar- 
eas, diameters down to 10 feet 
may be adequate. The anten- 
na must be aimed exactly at 
the satellite, but T once set, 
needs little or no further ad- 
justment (all the satellites 
hang in geostationary orbits 
above the equator). 

The still -weak signal goes via a 
short, super-efficient coaxial cable 
to a foie tu/ixr ti tttpltfirr (LNA). The 
cubic is short so that the LNA can be 
mounted right above the antenna 
feed horn. 

Another coaxial cable goes from 
the LNA to the micro wa re receiver. 
Receivers are either 12- or 2 -t -eh an- 
ti el tu nobles, or arc single -channel 
with "screwdriver” tuning. Some 
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Han la ono of U.S. Cable' a back-yard installations, with the antenna being readied for 
the Installation of the LNA on the lead horn above the 12-foot parabolic dish, 




A TV satellite hae a "footprint” end this la Sale am'*. Diagram* like Ihi* show how strong 
signal la over certain regions, Numbers era strength In mil I [decibel a (mdb)- 



» ate lliles transmit 12 channels, 
while others, such as Satcom T double 
that to 24 by sending in both hori- 
zontal and vertical polarity; The re- 
ceiver's audio and picture put put 
can go directly to a closed-circuit 
video monitor or an adapted TV, 
There are several obstacles be- 
yond cost for you to consider. First 
off, you must be able to lJ see" the 
satellite. Weather poses no difficul- 
ty here, but physical obstacles do be- 
cause transmission is strictly line of 
sight, (In the Northeast, Saleom 1 is 



only 8° to 14* above the southwest 
hori zon.l 

You need a place to mount that big 
antenna, and your rooftop isn’t the 
spot. Its own weight, plus wind loads 
versus roof construction, negate 
that idea. Many antennas sit on ped- 
estals set in concrete. Zoning rules 
in a few locations may outlaw con- 
versation pieces of this size. 

Microwave interference at some 
locations can l ‘blow you out nf the 
water," which is why a few suppliers 
of complete systems provide an on- 



site radio-environment inspection 
before selling a system. Radar, 
communications relay and public 
services radio all can wreak havoc 
on your reception. 

Check the ‘footprints* 

Each satellite has areas of beat re- 
ception which are mapped out as 
"footprints" in "dbw" units. Some 
satellites, such as Satcom 1, direct 
certain channels at four different 
regions, {A set of charts for the 11 
satellites 1 footprints ia available 
from CATJ magazine, listed at the 
end of this article, page 164.) 

Antenna Development & Manu- 
facturing soils an L 1-foot dish which, 
unlike those of most competitors, 
can be shipped by United Parcel, 
ready to bolt together, except that 
the heavy, bulky mount must he 
freighted. TheADM-11 is made up of 




This 11 -fool dish (shown bore without 
horn) Is from Antenna Development. 



thin (.090-ineh) aluminum petals 
which form the dish. It weighs 200 
pounds, including a rotatable feed 
horn, and costa about $1800 without 
mount, $3296 with (aee addresses at 
end of article}, 

Kinteoh makes aluminum anten- 
na and antenna-mount kits in three 
sizes — 13.3-, 10,5- and 20-foot diame- 
ters, priced from $1200 to $2400. 

Plans sell for $54 to $56, and various 

partial kit packages are $600 to 
$1700. The dish surface is .026-inch 
aluminum sheet, 

John Van Laar has designed a 12- 
foot fiberglass antenna which 
weighs about 500 pounds and costs 
around $500 in materials. It's meant 
to better withstand northern 
climes. 

An experimental concept is the 
Swan spherical antenna which 
somewhat resembles a ballpark 
backstop, measuring 10 feet square. 
Satellite Television Tech nology pro- 

{ fi'ease- ru^.n to pdi-cre ffijj 
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WORKSHOP MINICOURSE 

PORTABLE CIRCULAR SAW 



OLJST CHUTE 



UPPf R GUARD 



E |.E V ATlON 
LOCK, 



TILTIW 



NUT 



A portable circular saw as It cornea from 
the maker, Thla model — In dual rial, rather 
than consumer rated — features an easy ^lo- 
use blade brake. Most saws don't. 



Blade is removed to show how wrenches 
are used to change blade. Large wrench 
holds shah, smaller one loosens nut. 



To Install new blade, raise the lower (tele- 
scoping) guard and slip the blade in with Ns 
leeth pointing up at from. Blades have a di- 
rectional arrow stamped on side. 




Next, the bLabe washer Is slipped over the 
Jackshaft and the arbor nut (blade screw) is 
Inserted Into the threaded shaft. 





Wrenches am used as shown in photo at 
top. To secure blade, the wrenches are 
pulled in the direction of ihe arrows. 




It is important that the blade be sot to the 
correct depth before cutting. It should 
project about Va in. below ihe bottom sur- 
face of the wood to be cut. Loosen eleva- 
tion lock knob (arrow), set blade at desired 
depth, and relighted knob, Cuts can be 
made through stock and barely into saw- 
horse (or 2 x4s below the workpiece). 



I t see ms that more do- it -yourself- 
era ever are learning to ap- 
preciate the value of owning a porta- 
ble circular saw. As the teacher of 
an adult-education woodworking 
class, I have noticed an increased 
awareness of just what this tool can 
do. With one, you can make cutoffs 
(crosscuts), rip, bevel, miter, dado- 
even cut edge rabbets. All of these 
cuts t an he made with a handsaw, of 
course, but it will take a tot more 
time in every cast 1 . 

Picking a circular saw 

Make no mistake about it, the tool 
you buy should feel comfortable in 
your hands. For that reason, try to 
make your purchase in a store 
where you can pick up and heft the 
tools about. Ideally, you should also 
be able to plug it in and make a test 
cut or two. It makes little sense to 
spend $60 or more for a tool by just 
looking at its pretty carton. You will 
find portable saws available with 
blade diameter ranging: from 6 to 10 







A good feature on this Rockwell saw Is ihe 
blade brake (A) localed on lop of the handle 
lor easy thumb operation. It's in landed pri- 
marily to prevent a kickback, 

in. The most popular capacity for 
homeowners is the 7W -in. blade. 
With this size, you can' cut LVa-in,- 
thick stock. even on the bevel. Check 
out the tool’s operation and try to 
pick one that makes it easy to 
change blades, blade elevation and 
bevel adjustments. Also, mainte- 
nance and repair of your circular 
saw should be easily accessible in 
your area. iW 




As soon as cut is completed, the trigger (6) 
is released and the brake button de- 
pressed. Blade stops turning immediately, 
eliminating chance of accident 
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As home heating and cooling costs con- 
tinue to soar, homeowners are challenged 
to come up with efficient, economical 
methods of keeping themselves 
and their families comfortable. 

Starting here, you'll find 
dozens of ideas to 
help you achieve 
that goal. 



■ ■ 












(here are many 



to cm energy COStS, On 
the fa Mowing 
pages, you’ll find: 
1, How and why to install 
a fireplace insert. 
2. Three different ways 
to build a belter 
fire ai home, 
What lo look tor 



© 



4. A solar-centered 
home he»ng built now, 
PI ik inis more, 
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WHY MORE AND MORE 
PEOPLE WILL BE MOVING UP 
TO A NEW MIDDLEWEIGHT 
THEY CAN’T EVEN PRONOUNCE. 







Lots ot guys 
are ready lor a 
bigger saw. 

And the new 
Poulan 3400 

CounterVibe is the one they'll be large diameter, padded grab bar. 
moving up to. How come? A five -point fail-safe CounterVibe 

Because, feature for feature, anti-vibration system that reduces 
dollar for dollar, there's never been cutting vibration by up to 78%. And 
a chain saw like it. With solid state a precision balanced crankshaft, 
ignition, all- position carburetor, 100% So there's less noise, less vibration, 
needle bearing construction, a less cutting tatigue and more 
powerful 56CC engine, an extra- comfort. 

quiet, spark -arresting muffler, a Of course, with the Poulan 3400 
kickback- reducing sprocket nose CounterVibe. you may have a 
bar and more. harder time saying the name. 

And while it's got everything it But you've never had an easier 
takes to make cutting easier it's also time cutting. 



the 3400 CounterVibe tug enough Iq ftomdl* jobs hi Oil IsghSwetghH can 1 



The New Poulan 3400 CounterVibe. 



BeaLrd Paulan ['Jiviatw, Emerson Electric Co . Shreveport. Louisiana Look in the Yellow Pages under ' Saws" tor your neaied Pouldh Dealer 






Conventional styling holies lh« fact that this house is healed 
almost entirety by solar energy and wood- A hydromc fireplace 
with outside air Intake supplements the solar system. 



A fireplace 
ioiler helps the sun 
heat this new house 



Renewable energy sources, 
plus new generation 
insulation, make this house 
independent of fossil fuels, 

by Joseph R, Frovey 

ASSISTANT HQMF AND SHOP EDITQfr 

L’flSnjnai Sydney 
EJd>idf Corvi’ucinxi Go 

"M pfictoi Car! sih£-^^ r ay 



W ere it not tor (he rows of solar 
collectors on the roof of this tra- 
ditional raised ranch, most passers-uy 
would not give it a second look, it has 
no e&Jlh term nor TYomfce walls nor 
Startling geometry. Nevertheless, de- 
signer Sydney Evans estimates thal 
only Two to three cords per healing 
season, in combinalion with the solar 
system, will be required to provide 
most of the energy needed (or both 
domestic hot water and space heating 
in this 2,2QG-&q.-ft. house in Trumbull, 
Conn, This is based on the house’s 
performance last February and March. 

The healing system, made up of off- 
the-shelf components, can be installed 



as original equipment or often retrofit- 
ted to an older home In principle. It is 
extremely simple. Water heated by 
solar collectors and/or a hydronic fire- 
place delivers B.T.U-5 to a storage 
tank. The stored heat may be tapped 
for space or domestic water heating. 

An options house-cooling system 
can also be added to this system ll 
features an air intake cupola, lo- 
cated under frees when possible, thal 
supplies a network of underground 
ducts with afr. The air gives off Its heal 
in the ducts and is then distributed 
to the house via the same alr-han- 
dllng unit used in the winter to distribute 
healed air, 







Moil oi th« uindpwi faca toulli Id maximize diced tolar hi?. it gain. L.ivi? it mad to pra|«c 
Elan shad* a wirtdwwi dining warm man mb. Noli? ahadow lm* At naan m roily May, 

Insulation make$ t\ work now materia! will not settle. i& dimeri- 

Key io the success of this house is sionaify stable nooto«ic odorless 
the new lypes of insulation used in emi- dusMree— and has a u l i re hazard 

mg$ and walls The 3-kn, -thick ceramic classification ot zero lor Marne I re and 



Pht m: 1 1 i#d llamge Earth 4 A). .capable of stor- 
ing t_5 million B.T.U.i, is wrtll- insulated And 
made with a heavy vinyl liner, Air -handling 
unit [8> trinilori heal ham water to air and 



insulation used in ceilings has an Re- 
value equivalency oi 70 according to 
field tests, providing resistance lt> heat 
transfer uqual lo 20 in o' libargiass or 



smoke 

Ceramic insulation works as an insu- 
lator in the traditional sense and a heal 
reflector or infrared reflector. According 



dim nbu lot It thrsughaui the houar. 26 1 In of cellulose in addition. this to research by 1 he manufacturer heat 



HOW THE SYSTEM WORKS 

Open loops between (he hydrome hrupiace 
41 1 and collectors (?) pump heated water to 
a 2000 -gal, water -storage tank 43 ). Cooler 
water from ihe bottom or The lank is recircu- 
lated to heat collectors. Whan collectors or 
fireplace are not producing water hotter than 
that In Ihe lanK the pumps are automatically 
shut down. 

Domestic hot water is provided by trans- 
ferring heat from main lank to a smaller one. 
via a closed loop and heal exchangers ( 4 ). 

Space healing is accomplished by pump- 
ing hot. stored water to on efficient wateMo- 
air heat exchanger ( 5 ); then hoi air 15 distrib- 
uted. in (ha house. It the mam storage-tank 
temperature is too low to heat the domestic 
water or the house, electric resistance ele- 
ments make up Ihe difference. 







1. Mew effective ceramic insuljilion- pours 
Irom bags or it can b* blown in. 

2. Spreader tapfclitotes oven ditlrlbufipn. 

3 A grtnulir maternal at pouring, ceramic 
insulation is designed to bond lo struc- 
tural members end ilseli to form n 
moroiithro r odium energy reflector. 

4 Foif insulalion for mo in walls ol house ■« 
supplied folded, m bulk roll* 

5 When installed, il it expended lo creole 
heal-reftacfivo. dead-sir spaces. 



loss by radiation (and heat gain by radi- 
ation in summed is The primary way 
heal is Transferred m todays homes 
The 1o-htype msuiahon caned Aifci 
used m the 3'nn exterior wan cavi- 
ties. offers an approximate R-value or 
11 It functions primarily as a reflector 
of radiant energy but also helps cui 
down convection and conduction pi 
heal Easy lo handle and nonirriiating 
It s installed by pulling the edges out- 



ward lo expand the foil pockets and 
stapling Ihe flanges to studs Three or 
four reflective dead -air spaces can be 
Created between sheathing and dry wall 
three if ils face -stapled to the studs 
as ihown j above right] and four il it s rn- 
cesspd 1 4 in be I ween studs The three- 
space System better for reducing 
losses due lo air infiltration since the 
flanges overlap, buf il sacrifices one 
reflective air space. The maker has not, 



as yet. determined whrch method is 
preferable Currently, this product is 
not sold .it retail but only to insulation 

applicators. pm 
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T he Tallowing sources can answer your 
queshons regards solar energy and 
ease your way toward going solar. The list is 
by no moans all-inclusive. Since Ihore is an 
overwhelming demand (or solar informal kin. 
it's best lo check whether a publicaiion is still 
available before sending money. 

Information centers 
Environmental information Center, 935 

Orange Aye., Winter Park. Fla. 32789. dis- 
tributes Nleratuna on environmental issues, 
including solar use; publishes Enfo newslet- 
ter (Iree) and two books - Build Your Own So- 
tar Water Healer j$3|> and Sefar Heating for 
Swimming Poofs ($4. SO). 

National Solar Heating and Cooling: in- 
formation Center, Sox ltd/, Rockville, Md, 
20850, (800) 523-29291 m Pennsylvania, 
(BOO) 462-49S3; m Alaska and Hawaii. (800) 
523-4700, Center answers questions about 
Solar healing end cooling, II also distributes a 
range ol solar publications; the list is avail- 
able by requesting A Heading List for So far 
Energy (Periodicals bibliography, DC 107), 
The center maintains lists or solar profes- 
sionals, manulaclurers Of solar equipment. 

Solar Energy insiituie or America. 11 10 
Sixth Si. N W, Washington, D.C 20001; 
publishes a newsletter, Solar Ufa; dissemi- 
nalo$ ovor 300 brochures, booklets (write tor 
free list}; publishes Solar Energy Source- 
book of manufacturers, and profossionais. 
Yearly membership is $25. 

Regional sources 
Mid -American Solar Energy Center, 

8140 26th Ave S , Minneapolis. Minn. 
55420, (612) 853-0400; services 12 Mid- 
western slates 

North eo s I Solar Energy Center, 470 At- 
lantic Ave.. Boston. Mass 02 1 10. (617) 292- 
9250; services nine northeastern states. 

Southern Solar Energy Center, 61 t-V 
rjmsler Park. Atlanta. Ge. 3034 1. (404) 458- 
8705; services 16 southern states, Washing- 
ton D.C.. Puerto fltco and Virgin Islands. 

Western Solar utilization Network, 715 
Southwest Morrison St„ Suite BOO, Portland, 
Ore. 97205, (503) 241-1222; services 13 
woslem slates. 

Service 

You can purchase a "Computerized SOtar 
domestic hot-water portarinsnco ostimate" 
from Soloosl, SoLar Energy Corp . Box 3085. 
Princeton, N J. 08540. It's a computer a esti- 



mate of thermal performance and payback 
time for installing a particular solar hot-water 
gyslem. The report indicates whether a solar 
installation, given me particular conditions of 
your home (i e . taxes, weather), is a feasible 
investment Send Solcost the completed 
user term and the firm runs the information 
through a computer and reiums I be output. 

Product catalogs 

People s Solar Sourcebook, Solar Usage 
Mow Inc., 420 East Tiffin St., Bascom, Ohm 
44609; 200 pages of solar products; $5. 

Solar Ago Resource Book, Solar Age, 
Church Hill, Ham? villa, N.H. 03450; listing or 
solar equipment and systems, geographical 
direcior y of architectural and design services, 
and product buyer's guide $9.95, 

Sofor Components Division Catalog, Kal- 
wall Corp., Box 237, Manchester, N.H, 
03103; besides ruanuladuung SurvLile insu- 
laied solar glaring panels for home use, Knl- 
wall claims lo have the largest solar mail-or- 
der house in U S.; 64-page catalog is use. 

Solar Energy Sourcebook , Solar Energy 
Institute el America. MiO Sixth St- N.W.. 
Washington. D.Q, 20001 ; 797 pages of solar- 
energy-relaled products and services; Si 5 
(tree to inalrtuto members}.. 

Solar Engineering Magazine Second An- 
nuel Solar Product Listing, Solar Energy In- 
dustries Assn., 1001 Cannectlcul Ave N W,, 
Suite 800, Washington. D.C. 20036; 232- 
page listing oi products Irom 855 manulec- 
turers in 20 countries, geographical Iralmq or 
manufacturars and services; $10, 

Periodicals 

Soler Age, Solar Vision Inc . Church Hill. 
Harn&wlk), N.H 03450. monlhly magazine 
trial focuses on solar applications, innova- 
tions, energy conservation; yearly subscrip- 
tion is $16; single copy, St 95. 

Sofftr Engineering Magazine, Solar Engi- 
neering Publishers Inc., 8435 North Stem- 
mens Freeway, Spile 080, Calfas. Tex. 
75247-, monthly magazine covering industry 
hews, products and applications; subscrip- 
tion is $29 lor 13 issues, single copy, $3 50 

Solar Tj'mes, 3 Old Post Rd., Madison, 
Conn. 06443; monthly publication reports in- 
dustry news; yearly subscription is 512.50; 
Single copy, $t,50 

Literature catalogs 

frivj/onmerTfai 1 Action Reprint Service, 
2239 E Colfax, Denver, Colo, 80206; $1. 



So/pub, Box 9209, College Elation. Tex. 
77840: tree 

Total Environmental Action, Church HWI, 
Hftfrisville. N.H. 03450; free. 

U S Government Printing Office Publics- 
ttons, Superintendent ol Documents, US 
Government Printing Office, Attn, inquiries, 
Washington, D.C 20402; request kst of 60- 
i nr- energy publications, subject bibliography 
No 9: ires. 

Books 

Ai* Home tn too Sun, by Norah Doakm Da- 
vis and Linda Lindsey, Garden Way Publish- 
ing Co., 520 Ferry Hd,. Charlotte, Vt. 05445; 
$10.95 postpaid; a lour of solar homes. 

The Complete Energy- Saving Home im - 
provement Guide, Revised Edition. James 
W. Mom son. Editor, Arco Publishing, 219 
Park Avg 3-. Mew York, N.Y. 10003; 
$1.95. 

CortSurtw Handbook of Soler Energy, by 
John H, Kayes. Morgan 8 Morgan Inc., MS 
Paradise St., Dobbs Ferry, N.Y. 10522; 
$11.70 postpaid, softeever. 

A Design and Construction Handbook lor 
Energy-Saving Houses, Alex Wade, Rodale 
Press, Emmaus, Pa 18049, $12,95 post- 
paid, paperback. 

Designing end Building a Solar House r 
Donald Watson, Garden Way Publishing, 
520 Ferry Rd., Charlotte, Vl. 0544b; $10,96 
postpaid. 

Energy Future, Report of (he Energy 
Project at (he Harvard Business School, 
Robert Slobaugh and Daniel Yergm, editors; 
Random House, 201 East 50th Si., New 
York. N.Y. 10022; $12.95. 

Home Energy (or the Eighties, by Ralph 
Wolfe and Peter Clegg. Garden Way Pub- 
lishing Go,. 520 Ferry Rd.. Charlene, Vb 
05445; $11.95 postpaid 

How to Build a Solar Hs&t&f, revised edi- 
tion. by Tad Lucas. Crown Publishers Inc., i 
Park Ave.. New York. N.Y. 10016; $6.95, 

Present Value, by G*gi Coe, Friends of the 
Earth, 124 Spear. San Francisco, Calif. 
94105; $6.55 postpaid; 20 buildings (hat use 

SOlflT energy, 

Solar Energy in America, by William D. 
Meiz and Allen L. Hammond. American 
Assn, for (he Advancement ol Science. 1776 
Massachusetts Ave, N W., Washington, D C 
20036; $8.50. paperback. 

Your Solar Energy Home , by D. Howell, 
Pergamon Press. Fairview Park. Elmstord, 
N.Y. 10623; $10.25, paperback. IM 
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T he toiowinfl sources can answer your 
quesl ons regarding solar energy and 
ease your way toward going solar The list rs 
hv no moans all-inclusive. Since toere is an 
overwhelming demand lor solar fnlofmatron, 
it 5 best to check whether & publication es still 
available before sending money. 

In formati on earners 
Environmental Information Center, 435 
Orange Ave ,< Winter Park, Fia, 32709; dis- 
tributes literalure on environment issues, 
including solar use. publishes Enfo Newslet- 
ter (tree) and two books: Buifd Your Own Sa- 
fer Water Heater (S3) and Solar nesting tor 
Swimming Pods ($4.50|. 

Neilonel Solar Heating and Cooling In- 
formation Canter, Box 1607, Rockville, Md, 
20650. (8001 $23-2920: ki Pennsylvania. 
(600} 462-49S3. in Alaska and Hawaii. 1900) 
523 '4 700 Canter answers questions about 
solar healing and cooling. H also distributes a 
range of solar publications; the list Is avail- 
able by requesting A Heading List tor Solar 
Energy (Penotficais torbiiogrephy, DC 1 07|- 
The center maintains luats of solar profes- 
sionals, manufacturers of solar oqu pment. 

Solar Energy institute of America, 1110 
Sixth St. N.W., Washington, D.C. 2000 1; 
publishes a oewsloflor, Solar Lite; dissemi- 
nates over 300 brochures, booklets (write id 
free list}: publishes Sotar Energy Source- 
book of manufacturers and professionals 
Yearly membership *5 $25. 

Regional erourcos 
Mid- American Solar Energy Center. 
9140 261 h Ave S. Minneapolis. Minn 
55420. (612) 653-0400; services 12 Mid- 
western states 

Northa«t Solar Energy Cents r. A 70 At- 
lantic Awe., Boston. Mo». 02110, (61 7} 292- 
9250; services nina northeastern states 
Southern Solar Energy Center. 61 Pe- 
rimeter Park, Atlanta, Ga. 30341 , (404} 458- 
0765; services 16 southern states, Washing- 
ton D.C , Puerto Rico and Virgin Islands. 

Western Solar Utilization Network, 715 
Southwest Morrison St.. Smle 800. Portland. 
Ore. 97205, ($02) 241-1222: services 13 
western states, 

Service 

You can purchase a "Computerized actor 
domestic hot-water performance estimate" 
from Soloost. Solar Energy Corp , Bo* 3065. 
Princeton. N.J, 08540 II e a computer's esti- 



mate ol thermal performance and payback 
time for metalling a particular solar hot-water 
system. The report indicates Whethef a solar 
instaHahon, given She particular conditions of 
your homo fi.e . taxes, weather), is a feasible 
investment. Send Sotoost Hw competed 
user form and the firm runs the information 
through a computer and returns the output. 

Product catalogs 

People's Solar Sourcebgnk. Solar Usage 
Now Inc., 420 East Titlm Si, Bascom. Ohio 
44809: 200 pages of solar products: $5. 

Sofar Age Resource deck. Solar Ago. 
Church Hill, Harrises, N.H. 03450; listing of 
solar equipment and Systems, geographical 
directory of architecture! and design services 
and product buyer's guide; $9,95, 

Solar Components Division Catalog, Kal- 
wall Corp., Sox 237, Manchester, N.H. 
03103: besides manufacturing Sun-Lile insu- 
laled solar glazing panels for home use, Kal- 
w&it claims to have the largest solar mail-or- 
der house in U.S.; 64-page catalog is free. 

Solar Energy Sourcebook. Solar Energy 
Institute of America, 1110 Sixth St. N.W.. 
Washington. 0 C 20001 . 707 pages of soter- 
ensrgy-related products and services: $15 
(tree lo institute members) 

Solar Engineering Magazine Second An- 
nua} Sofar Product Dating, Solar Energy In- 
dustnes Assn . i00i Gonnedicul Ave, N.W., 
Suite 800, Washington. D.C. 20036. 232- 
page listing of products from 655 manufac- 
turers in 20 countries, geographical listing cl 
manufacturers and services; $10. 

Periodicals 

Solar Age, Solar Vision Inc.. Church Hill. 
Huntsville, N.H 034&0; monthly magazine 
that focuses on solar applications, in nova • 
Itona, energy conservation, yearly aubsenp. 
lion is $t8: single copy, $1.95 
Solar Engineering Magazine, Solar Engi- 
neering Publishers Inc., 843$ North Stem- 
mons Freeway. Suite 880. Delias. Tex 
75247; monthly magazine Covering industry 
news, produeis and applications; subscrip- 
tion 15 $29 for 1 3 issues; single copy, $3 50 
Solar times, 3 Old Post Rd,, Madison, 
Conn, 06443; monthly publication reports in- 
dustry nows: yearly subscription Is $12.50; 
single copy. $1.50 

Literature catalogs 

Environmental Action Reprint Service, 
2239 E. Colfax. Denver, Goto. 80206; $1. 



SofpuP, Box 92G9 r Cql'ege Stalin, Tok. 
77640; free. 

Total Environments! Action. Church Hill. 
Harrisville. N H. 03450; tree. 

U.S, Government Priming Office Publica- 
tions. Superintendent of Documents. U.S. 
Governireni. Printing OWice. Alin. : inquiries. 
Washington. DC* 2Q402; request lisl ol so- 
lar-energy publications. subject bibliography 
No. 9; Tree. 

Books 

At Home in the Sun, by Norah Deakin Da - 
vis and Linda Lmdsey, Garden Way Publish- 
ing Co,, 520 Ferry Rd , Charlotte, Vt. 05445; 
$10.95 postpaid: a tour of solar homes. 

7be Compete Enor^y-Savmg Home Im- 
provement Guide, Revised Edition, dames 
W. Morrison, Editor. Arco Publishing. 219 
Park Ave. 3., New York. N.Y 10003; 
$1 .95, 

Consumer Handbook of Solar Energy, by 
John H. Keyes, Morgan 8 Morgan Inc . 145 
Paradise St., Dobbs Ferry, N.Y. 10522; 
$11,70 postpaid. solfeover 
A Design and Construction Handbod* tor 
Energy-Saving Houses, Alex Wade, Rodale 
Press, Emmaus, Pa. 16049; $12.95 post- 
paid, paperback, 

Designing and Building a Solar House, 
Donald Watson, Garden Way Publishing, 
520 Ferry Rd.. Charlotte. Vt 0S445; $10.95 
postpaid. 

Energy Future, Report of the Energy 
Prefect ai toe Harvard Buslnes? School. 
Robert Stobaugh and Daniel Yergtn. editors; 
Random House, 20 1 East 50th St., Now 
York, N.Y 10022; $12 .95. 

Home Energy tor the Eighties, by Ftalph 
Wolfe end Pflier Clegg, Garden Way Pub- 
lishing Co., 520 Ferry Rd.. Charlene, Vt. 
0544$; $1 1 95 postpaid 
How to Build a Solar Healer, revised odi- 
iion, py Ted Lucas, Crown Publishers Inc., 1 
Park A vo., New York. N.Y. 10016. $6.95. 

Present Yafoe, byGtgiCoe, Friends ol toe 
Earth, 124 Spear, San Francisco, Calif. 
94 1 05; $6.55 postpaid; 20 buildings that use 
solar energy. 

Sofar Energy in America, by William D. 
Metz and Alien L. Hammond, American 
Assn for toe Advanoemefit of Science, 1 778 
Massachusetts Ave, N.W., Washington, D.C. 
20636; $8.50, paperback. 

Your Sofar Energy Home, by D. Howell, 
Fergumon Press, Falrvtew Perk, Eimstord, 
N.Y. 10523; $10.25. paperback. M 
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i Mew #Hftc(ifue ceramic insulation pours 
from bags or if can be blown in. 

2. Spreader faeihlataa even distribution. 

3. A granular material at pouring, ceramic 
in ablation is designed to bond <0 sltuc- 
tur&J members and itself to form a 
monolithic radiant energy reflector. 

4. Foil insolation lor use in waits ol house ia 
supplied folded, in bulk rolls. 

5 When installed, il is expanded lo create 
fieat-reileciive, dead-air spaces. 



loss by radiation land neat qam by raai- 
anon m summer i is the primary way 
heat i& transferred in today's homes 
The foil- type insulation called Alfol 
used in the 3^-in. exienor waft cavi- 
lies. cfrers an approximate fl.*value of 
K 11 functions primarily as a reflector 
of rad ram energy, but also helps cut 
down convection and conduction of 
neat Easy to handle and nominating 
it's installed by pullmg me edges out* 



ward to expand the foil pockets and 
stapling the llanges to studs. Three or 
four reflective dead-air spaces can be 
created between sheathing and dry wall 
- three if it’s face-stapled to the studs 
as shown i above right ;i and four it it's re- 
cessed x * in, between studs. The three- 
space system is better for reducing 
losses duo to air infiltration since the 
flanges overlap, bul it sacrifices one 
relleclive air space. The maker has not. 



as yet, determined which method is 
preferable. Currently, this product as 
not sold at retail, but only lo nsulation 
applicators, rh 
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Whether ynu r re re placing one leaky, drafty window 
ora houseful of worn-out energy wasters, Andersen* 
Perma-Shield 11 windows offer exactly what you needi 

Quality. 

Trim, beautiful Penna- Shield windows are more than 
just replacements. They're the same high-quality 
windows that Andersen has been building for over 75 
years. The same windows used in new homes. 

Fuel savings, 

(T) Solid wood core provides maximum insulation, 

© l\vo panes of glass., not just one, to cut heat loss, 

© Optional triple glazing system available to cut heat 
loss even more, 

Weatherlightness. 

@ At ieast two times better at sealing out leaks 
and drafts than ait^ infiltration standards require* 

Low maintenance, long life. 

(D With a tough, rigid vinyl exterior in either white 
or earthy Terratone color, these windows won't rot, 
rust or corrode. Won t need painting every few years, 
(Gliding window’s available in white only. Double- 
hung sash has a long-lasting, low-maintenance finish.) 

Quick, custom installation. 

The Andersen window replacement system custom-fits 
stock size Pei-ma-Shield windows to virtually any 
window opening. There's no waiting for special- sized, 
custom-ordered windows. 

Get a better window the second time around* 

Tell your replace ment/remodeling contractor 
to use Andersen Perma-Shield windows and gliding 
doors. Or see yonr Andersen dealer. He's in the 
Yellow Phges under <h Windows " 

AnderHn E'erma-Shi^rt Hindu a* ftre iveitabEe in lhc*e sijlcs: 



frl 1. 1: 1 



Oi>il hlt-lnuip. 



Tlte beautiful way to save fueT 

^\nderseri \fyindowalls 



To; Andersen Corp., Box 1£, Bayport. MN 55003 

Please send a FREE COPY of the Andersen guide 
to window' and gliding door replacement. 

Name 



flet exactly the 
information you 
need to replace 
y our windows! 



Address 



Cin 



State 



026-OtW 





Theartof 
burning wood to get 
more heat \ 

There are three suggested methods, and we show you how to 
do each on these pages. Pick the one that suits you the best. 

by John Ingersoll 



it, 1 ! 



W endell Stickney squirmed out of his 
sleeping Pag and (ramped over 
sopping -wel pine needles to the camp's 
prt tire-, banked with wood ashes from Ihe 
night before. After a rainy night. October 
mornings in the Maine woods can be 
bone-chilling. 

With a firm length of birch, Stickney 
cleared away soggy ashes mounded in 
the pit and uncovered a bed of still-g low- 
ing charred wood, He quickly added short 
lengths of dry. split mountain maple, pro* 
tected during the night by a tarp. In less 
than a minute, he had a warming blaze. 

What has this got to do with building a 
fire in a stove, fireplace or furnace? Plen- 
ty, A wood fire is a wood fire— wherever 
you build it, The lessons learned over 
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generations of campfire builders apply to 
blazes by the hearth, as wail. 

Stickney. born and raised a Down cas- 
ter, new lives in Connecticut, where he's 
been building camptires in his lirsplace 
for more years than he cares to tell. 

This year he builds them in a small 
wood stove backed into his fireplace 
opening, Since ils installation last 
February, the stove has delivered enough 
heat to keep his three -bedroom Cape 
Cod home comfortable with only two 
backup bursts of fossil-fuel energy Irom a 
gas furnace. 

His secret ingredient that nurtures, 
controls, saves or extinguishes a Stick- 
ney fire is ashes, the fire residue many 
owners shovel up, sweep out and cart 



away. Don't toss them. Use them," 
Stickney urges, 

A bed of ashes 3 lo 4 in. deep in a fire- 
place is Stickney' s working supply. In a 
new or newly cleaned fireplace, 7 to 10 
days of wood fires can provide that 
amount ot ashes. 

Here's Stickney® step-by-step fire- 
building advice: 

1 , “Take I hose polished brass andirons 
or that cast log grate and store them in the 
attic, A super-hot ember fire wifi bend, 
break and corrode metal." 

In place of metal,, he suggests putting 
down lour firebrick on edge, two lo a side 
"Where I buy supplies," says Stickney, "I 
can still get firebrick tor 3b cents apiece. 
Brick will never sag or crack. It does a 










dandy job." Few people wilt identify the 
buried firebrick supporting the logs once 
the ash bed is deep. 

2. Look up I he throat of the tire box ic 
see that the flue damper is fully open. 

3. Position a large back log so it resls 
across l he brick and against the fireback, 
"A good example of a back log is a three- 
way crotch log that's going to be a devil to 
split, Rather than waste energy challeng- 
ing it with ax and wedge, make it a back 

• log. as is. 

’lei me slop a minule and say a word 
about the wood 1 burn," Stickney said to 
me when | visited him. ' The logs are well- 
seasoned hardwood; hickory, white oak, 
ash. beech, birch or maple, By seasoned. 

I moan wood that's been drying under 
cover out in Ihe open with plenty of ven- 
tilation for one year. 

M Pine, fir and spruce make good kin- 
dling, bul I hey burn too fast and are too 
resinous la use lor logs. 

4 . "Pull out one double sheet of news- 
paper. Holding the outer edges, twist the 
paper loosely and fold in Ihe ends. You 
need only one sheet, Lightly press the pa- 
per mlo the ash bed between the bricks,, 
directly m front of the back log, 

5. "Over the paper, crosshatch 8 to 10 
sticks of dry kindling, light the paper and 
stay around. The kindling will flame up 
and may throw some sparks. Wail 
through about 1 0 minutes of burning. 
Then you're ready for ihe next step. 

6. "Slip on a pair of heavy work gloves, 
which ought to be at fireside all the lime. 
Holding it by the ends, place a medium - 
size split log over Ihe si ill-burning, very 
hot kindling, Position it about the space of 
one finger from (he back log. This allows 
combustion air and gases to rise easily 
between the logs," 

Whal apoul a third log forming a trian- 
gle over ihe first two? "I'd do that once in 
a while if the lemperalure outside is down 
to minus 1CF F, and Ihe wind is howling. 
But SB percenl of the time use two logs,’' 

The most warming fire 

"Remember, and I think this point is im- 
portanl," cautioned Stickney, "You aren't 
trying lo build a conflagration. A roaring 
fire, with Dames leaping high in ihe cham- 
ber, directs heat up the chimney where it 
won' | do any good Those Dames also 
suck up heated house air really fast. 

What you want from a lire is radiant 
heat which glows al ils maximum from 
live coals bedded in ashes. Believe me, 
coals are much hotter than flames. 
Though I have no scientific proof, I'd be 
surprised if a bed of embers didn't draw 
less house air up Ihe Hue than a big 
life."|Fnye r says an environmenfeJ' re- 
searcher in Montpgfier, Vl ] 

When the ember tire bums low, Stick- 
ney packs on a dry split log. again with a 
one-finger space between logs. ’ L A big 
back tog lasts two lo three days " 

Ashes can control the fire in four ways,, 
according to Stickney. 



Place firebrick on edge to support togs- 
Ca stand Irene ere cosily end breakable, but 
firebrick is cheap and permanent. 



The targe beck log Is in piece, eiong with e 
sheet of crumpled newspaper. Now put dry 
kindling In the firebox. 



Stand by for several minutes while the lira 
catches hold. Kindling may throw sparks, 
Or you may need to add wood. 



With gloved hands, position the front log, 
taking care to maintain s one-finger space 
between the two burning logs, 



To save the lire until the following morning, 
push both logs together end cover every- 
thing with the available ashes. 



Here's what ihe ravages of a hot ember fire 
can do to cast metal. The middle support Is 
missing; others are corroded - 



It tbs kindling 1# dry end well seasoned, one 
match should atari a Kira which can last for 
hours of heat and enjoyment. 



This la the kind of small, split, front log that 
woodsman Wendell Stickney recommends 
placing over a burning pile of kindling. 



To g«f a long, slow burn from the fire, 
mound ashes under Ihe logs. This reduces, 
but d«in't eliminate, air circulation. 



To save the wood for another burn, roll the 
from log forward; rotate the track log to ex- 
pose Its embers; cover with ashes, 
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Ben nert-tf eland's advice lor starting a fire- 
place fire Call* for eliminating all supports 
and building the fire- directly on the firebox 
floor, as indicated here. 



A week polyethylene cover not only pro- 
tects the woodpile from weather, but ab- 
sorbs the sun's heat to produce a kind of 




The Fireplace Institute favor* a targe fire, 
with three to five stacked logs and tradi- 
tional andirons or a cast wood grate, it also 
suggests an ash bed of 1 to 2 in. 



natural kiln that dries the wood faster. An 
arrangement of stakes and tattle* Strap* 
will keep the polyethylene in place. 



"To make logs burn (aster, dig oul 
some of the ashes from beneath (he logs. 
This increases the volume ol air ben&alb 
the fire for combustion. 

"II you want a slow burn, a liny glow lo 
last all evening, mound up ashes benealh 
the logs. That cuts down, but doesn't cul 
off, air for combustion. 

' ' Wh en you' re ready for bed , u se ashes 
lo save Ihe fire, or save Ihe wood, 

“To save (he fire, push ihe logs logeih- 
m and cover the logs and embers with 
ashes. Next morning, scrape away the 
ashes and you'll find the remains of your 
logs still red. Just pul on fresh logs. 

"To save the togs until morning, roil the 
(rent log toward you untit the portion burn- 
ing is exposed. Route the back log away 
from you unlil 1 I 5 burning surface is ex- 
posed. Cover embers between with 
ashes and. if you like, scatter a lew ashes 
over the logs. When you wake, (he fire will 
be cold and the logs reusable." 

Burning In a stove or furnace 

Siickney applies Steps 2 through 6 to 
operate his new stove, bul he uses less 
material, since ihe firebox is smaller. 

His goal is the same. He wants glowing 
live coals resting snugly in a bed of ashes. 
The stove is a Fisher Baby Bear, a unit 
with its air vent □: aboul midpoint on the 
stove door. Combustion air travels hori- 
zontally across the fire. 

Stoves delivering primary combustion 
air through a graie beneath the wood 
can't operate with a thick bed of ashes, 
since the ashes drastically cut aidtow, 

Nor could this system work in wood fur- 
naces that draw combustion air from be- 
neath the fire. {That includes all the fur- 
naces I know.) Moreover, air vents on 
new furnaces are usually Lied lo a thermo- 
stat. Sc the Stickney method for starting a 
Fire (minus (he ashes) is fine. Bul once 
started, the fire is coni rolled by signals 
from the thermostat lo the air venl. Vour 
job; teed Ihe fire; dump the ashes. 

Siickney "a counsel on burning only 
seasoned hardwood in a stove or furnace 
is reinforced by every researcher and 
m an u lecturer I contacted. At least that's 
the ideal. But. as John Hornich of the LL5. 
Forest Service says. "People are going to 
burn what's available.’ r The implication is 
clear: Even if only softwoods are avail- 
able. burn dry wood, not green or newly 
cut wood, 

Not everyone agrees with the Stickney 
system for a fireplace fire, Here are iwo 
more methods: 

First, Bennett- Ireland lnc, r Norwich, 
N.V., sides with Stickney on removing 
andirons and log grates. Their advice: 
Build your fire over the firebox Moor, 

Place a large back log on the brick 
chamber floor so it rests against the fire- 
back. Next, crumple newspaper and add 
some kindling if you ilka, though fi-l says 
kindling isn't needed if you use well-sea- 
soned logs. 

Now rest the ends of four or five small, 




A cord of wood maasures 4x4x6 It. Nolle* that logs are not yal split. Log and views fall 
you whether wood la dry or still green. Radiating cracks Indicate seasoned logs. 
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split fogs over the hack log, lean-to fash* 
ion, Choose splits no more than 16 in. 
long or 4 in, in diameter Light paper. 

What about the ashes? Bill Sheehan of 
B-l says, "It’s a good idea to leave a layer 
of ash over the firebox floor, I'd clean out 
some about once a week;' 

On the other hand, The Fireplace Insti- 
tute, an association of fireplace appliance 
and accessory manufacturers, distribu- 
tors and dealers, hews to the traditional, It 
favors andirons or a metal grate. (The 
group would be hard put to say otherwise: 
some members make and sell them.) 

The institute also recommends picking 
a largo back log, then a smaller front log 
spaced about 6 in. from the back tog. Be- 
tween the two, build a teepee of kindling 
over crumpled newspaper. Fill the middle 
space with two or three logs, allowing 
small spates between all. Light the pa- 
per. The institute prefers a 1- to 2-in.- 
deep ash bed, 

Gathering in the wood 

WHI firewood be scarce this winter'* 
The Forest Servica'e Hgrnich says, "It's 
going to tighten up a little, but we haven't 
reached a critical stage." 

Homlch explains that normally easy-to- 
get wood will be harder to find. Culls 
(standing, limber in need of cutting to al- 
low surrounding trees more room tor 
healthy growth) and "dead and down" 
timber deeper in the forest will be plenti- 
ful. "On the other hand," he adds. "More 
dealers are getting into the business, I 
don't think buyers will have trouble locat- 
ing firewood," 

A Gallup pofl last year put annual fire- 
wood consumption at SO million cords. 
Hornich, however, says the Forest Ser- 
vice estimate is 20 million. "We aren't 
near potential use, which the Service puts 
at 600 million green cords a year." 

The best time lc cut wood tor this winter 
was early last spring. By October gr No- 
vember, properly seasoned wood will be 
fairly dry The next alternative is to buy it, 
Typical commercial sources ol firewood 
are wood-fol owners, wood-stove deal- 
ers, lumberyards, building-supply cen- 
ters. hardware stores and some heating 
dealers. 

Prices are going to range from $40 to 
over SI 50 a cord, The price you pay will 
be a nearly pure reflection of the law ot 
supply and demand. Where wood ia plen- 
tiful, prices will fall in the $40 to $70 range. 
Far Irom forests Or in urban centers, 
prices will easily top $125 a cord. Last 
year, an unconfirmed report cited a dealer 
In a wealthy section of Los Angelos 
charging S2G0 a cord. 

To match the cost of lire wood with local 
prices for other lormsoi energy, whip out 
your pocket calculator and base figures 
on the following; One cord of seasoned 
hardwood contains I he energy of: 

• 24.000 cu. It. of natural gas 
■ 200 gal of No. 2 fuel Oil 
m 1 Ion of coat 



How do man-made logs stack up? 



H ow good are artiltctal logs'* The answers 
are: tine; okay lor certain uses, not yet 
ready for home fires, The three answers ap- 
ply to Ike three kinds of man- made products 
available. Here's a rundown: 

1, Molded logs, Made from hardwood 
shavings and a binder similar to that used lor 
particleboard, these logs can be treated in 
the same way as real wood. To my knowl- 
edge, there is only one of these. Recyd-Log 
by Recycled Wood Produds, Bo* $2S3. 
Chattanooga, Tenn 37412. 

Company president Morris Holder says 
one cord of Recyd-logs lums oul 2Va times 
ihe usable beat ol a cord ol air-cfned wood 
1 You IF get about a three-hour burn from one 
Iq- 9 in a fireplace, 1 he says The cost is high; 
the puce for a four-log pack ranges from 
S3. 50 to 55. 

2. Extruded waxed toga. There ere many 
makers. The logs are great for campfires and 
many can be burned in a fireplace. Some de- 
liver a Show ol colored flames. 

Vet stove manufacturers are hesitant to 
recommend waxed logs lor a wood-burning 
appliance. 

First of all. some of Iho waxed products 
burn far loo hot. endangering flue- pipe con- 
nections. Second, not all of the wax burns. 
Some of it condenses on the flue li ni ng if yo u 
switch to bummg real wood, the wax attracts 
creosote and you have a Hue that needs 
cleaning. It mighl also cause the start of a 
chimney lire. 

3. Pelletized wood. This may turn oul to 
be an answer in The future lor wood furnaces 
designed to use pellets. A1 present, however, 
the product is sold almost exclusively to com- 
mercial and industrial users. 

A typical pellai maker is Rio-Solar Corp,, 




Man -mad# log Of compressed shavings 
(at right) Is claimed to provide a lot more 
heat then natural- air-dried wood. 




li.S. Forest Service says wood will be 
plentiful this winter, though perhaps a lit- 
tle harder to get then in past years. 



Eugene, Ore,, the producer of Woodox. 
Looking l«ke chopped-up worms, the pellets 
are bound with chemicals extracted from Ibe 
wood itself. 

Their fuiure promise results from me fact 
lhai any forest wood is grisl for Ihe Woodex 
mill, even diseased junk wood . " in fact, ' says 
vice-president Ted Carpenlier, "We can 
produce Woodex fiorn any biomass: straw, 
corn husks, peanut shells and even Irom sec- 
ondary biomass, such as paper-mill sludge 
and nonmetaliic garbage.' 

Coaisx, a spinoff of Woodox, combines 
noncommercial coal (that having too high a 
sulfur contenl) and wood 10 produce pelifcls 
that meel ERA standards for emissions. 

When can we use them? 

When will homeowners use either? Says 
Csrpentier, "H's a chicken-and-egg dilemma 
Wc'vc got the Fuel, bui appliance makers 
haven't developed the product for home 
use."— J.l. 




Coale x ( b lack) pc Net s at left, and Wood ex (brown) pot le i a at right, ere u sad by ind u stria I 
plnnli, hospitals, schools and facilities that have commarofel-alze boilers. 
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Is wood for energy truly renewable? 



Y es. it is. bul only unde* iwo oondMtons; 

Firsi, it must vie In the marketplace wirti 
(he demand for wood from other sources 
conslrucdon. paper making and furniture 
manufacturing. Second, n must be harvested 
at a pace that allows new growth lo mature in 
time to replace wood that has been cut. 

Efforts to convert wood waste and forest 
residues into luel, mentioned elsewhere in 
itus report, eventu&ity should rotieve pres- 
sure on the demand lor wood by other indus- 
tries. 

Sloppy harvesting cuts supplies 

Sound harvesting techniques have been 
known lew centuries. Unfortunately, not every 
woodlands owner puts thorn to use. fn addi- 
tion. human nature being what it is. there 
probably will always bo sloppy harvesters. 
Thai's why research by the U S. Forest Ser- 
vice ai Rhino Iandor. Wis., and more recently 
by Georgia-Pacific Corp in Woodland, Ms., 
looks promising 

Both groups seek a fast-growing (tee. 
They may well have found it: the poplar Us- 
ing intense irrigation and fertilization, they 
have been able to produce poplars that have 
become 35 ft taMand ftin in diameter wKhm 
set years. 

It & true ihat poplars arern t the best hard- 
woods to burn But they do produce heat. 
Researchers hope to make Ibese trees pay 
oil by virtue of the fact that they will be avail- 
able in large enough quantities. 




Georgia-Pacific* chief fora star, Oscar L 
Selin, measures the height of new poptar 
growth at the firm's Woodland, Me-, oper- 
ation. Trees, planted and nurtured tike 
beans or corn, will be ready for harvest &a 
fuel or pulp within six years. 



■ 4000 kw. -hours of electricity 
Of course, ihat gives you only compar- 
isons based on purchase price, not per- 
formance. In another issue, PM wjll tackle 
true comparisons between fuels, 

Green, newiy cut logs are generally 
somewhat less expensive than dry wood. 
But not always. John Lynn, a Eugene, 
Ore,, energy consultant, says demand for 
wood in Oregon Is so high that dealers 
can't keep up. Most logs sold are green, 
at prices the same as seasoned wood. 
Sales of firewood are booming across 
the country. Profits are healthy. Those 
facts have attracted some shady dealers 
who may try one of these tricks: 

They may pass oft green logs as dry 
ones. Look at the cut ends. A seasoned 
log. air-dried for at least six months, will 
usually display spider- 1 ike cracks radiat- 
ing oui from the com This, at least, indi- 
cates ihat the ends are seasoned. 

A dealer may try to sell you a shon or 
face cord as a full cord. A full cord of un- 
spiii logs is 4 ft. high by 8 ft wide and the 
logs are 4 ft. long. You re buying approx- 
imately 1 28 cu. It- qI wood (and a little air). 
A lace cord has the same height and 
width measurement, but it's made up of 
logs 2 It, or less in length. 

Not all dealers stack logs neatly so that 
you can fell in a flash Ihat you're getting 
the cord you bought, But you can tell 
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Energy Horizons is the most comprehensive manual available now! 
This book is packed with tips on insulation, solar power, tax credits, 
heating systems and alternatives, weatherstripping and caulking, ven- 
tilation and moisture control, kitchen and laundry efficiency t land- 
scaping, meters, thermostats and water healers. Contains 12S pages. 



This oasy-to-read book offers homeowners an easy-to-undersland 
practical guida which Is compiled with over 120 photographs and 
diagrams, the latest facts on energy, step-by-step instructions and 
workbook. 



Make Energy Horizons an Investment for you today! Examine Energy 
Horizons In your own home at No Risk To You. Energy Horizons Is 
backed by our 30 day un- 
conditional money back 
guarantee. 



Energy Horizons is only 
$5,95 plus 50* handling 
per copy. 

Order Energy Horizons now and 
we will send you e FREE 
"Energyman Fun Cook!"' Child- 
ren wnl love EnSrgyffian combat- 
ing wasleful energy end enjoy 
garr.e-a, puzzles, mazes ndcJies 
and lOIS more 



MAIL THIS COUPON TO: Energy Horizons, 

Encore Publication*, 2MO W 4rn p.am Blvd 
P Q. Beni 1$S5, Vancouver. WA0S66B 
Do not send teeh. Send chec< or money orrin lor arnoum 
ei purchase plus handling emerge Washing ion retidontg 
arid 3D ;»lti* ISk 
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when It's delivered. Any dealer who roils 
into your driveway with a log load on the 
back of a standard pickup truck Is short- 
ing you, A full cord is over two tons. 

Unless there's no choice, pass up a 
cord of gnarled and knobby Jogs. First, 
you're buying a lot of air in ihe spaces 
between the piled logs. Second, splitting 
those twisters is a back-breaker. 

How to cut logs has been covered in 
previous PM reports. See Firewood: The 
Bom* Again Fuel (page 125, Sept. "79). 
Here's where to cut firewood: 

One possibility is to Cut in your own 
wood Jot. or one you intend to buy. The 
average sustainable yield from one acre 
of wooded land ranges between one-half 
and one cord per year. A four- to five-acre 
lot is roughly minimum lor one family's 
need. Advice on cultivating woodlands for 
fire logs is available from the USD A ex- 
tension service or a local branch of the 
U.S, Forest Service 

Woodland owners often allow neigh- 
bors or friends access to cut and haul out 
wood. Sometimes they charge. More 
often, they agree to your cutting and haul- 
ing one cord for you, one cord for them. 

A few commercial wood lota end some 
slate agencies are experimenting with 
"yarding'' areas, according to Forrest Orr, 
a consultant for the Department of En- 
ergy. These are woodland clearings 
where loggers haul and dump tree-length 



limber, You slice up the trees you want, 
loss the wood into your pickup and drive 
to a check-out gale. There, your load is 
weighed: you pay by weight. Prices are 
$3 to $10 per Ion. 

County, slate and national forests are 
hunting grounds for firewood. Often you 
need a permit {$2 to S3), The rules: All 
felled timber is Fair game, but only marked 
standing timber is yours lo cut 

Head for wood lhat will deliver maxi- 
mum heat with the least trouble- This 
means hardwoods, all of which have dis- 
tinctive bark and leaf patterns. If you're 
new Co lorests, buy a tree-identifying book 
and check the fallen leaves. 

Whaf you don't want ts fallen, water- 
soaked, decaying timber, no matter what 
species. Thump the downed tree. A solid 
sound? Green light. A dull plunk? Red 
light. Another clue: If the bark slides off 
easily, wet and gooey, forget the tree 

Slicknoy gathers some wood al local 
plants, He hauls off discarded pallets and 
skids, and he picks up end cuts and waste 
wood from mills. 

Staring wood 

Bark is water-resistant. Since moisture 
in urispiit wood is contained by the bark, 
it's better to cut the logs to size and split 
them before you stack them for drying. 

Stack the wood off the ground for ven- 
tilation on all sides. Lay the pieces on pal- 



lets or masonry blocks. If you store wood 
in a shed, it should have open or well- 
ventilated sides and a vented floor. 

Split wood; stacked bark side up wifh- 
oui covering, will dry, provided it gets 
plenty of air circulation. In fact, if s wise to 
turn the stack so the log ends face pre- 
vailing winds. Bring in the wood (under 
porch or carport or in a basement) during 
the last month or so of drying time. 

Outside, wood will dry faster with over- 
head prelection. A piece of sheet metal or 
plywood or a larp or sheet of plastic laid 
over the pile will do fine. A black polyeth- 
ylene cover not only protects the pile from 
weather, but absorbs the sun's heat to 
produce a natural kiln that makes the 
wood dry faster. Don't let the cover drape 
over the sides to impede airflow, 

A fresh-cut green fog contains 50- to 
60-percent moisture. Used to heat your 
home, the wood is a waste, Most of the 
(lames are spent driving off all that mois- 
ture (as well as creosote) up ihe flue. 

A dry or seasoned log contains 20- to 
25-percent moisture. Taking wood down 
from 55- to 25-peroent moisture content 
requires a minimum of six months, 

Whole logs, back logs or uncut timber 
won't really dry in less than one year. 
Wendell Slickney comas from Maine, 
where woodsmen lend to be conserva- 
tive. He advises you io dry split logs for a 
year, unsplit wood lor two years- Iff 
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In assembled insert , the log retainers are The steel rods are mounted Into heavy-duty 
flipped upright to prevent log roll-out pivot* which are attached to the tubas. 




Pivot installation I* quick and easy; a ■ Ingle 
nut Nokia each one securely In place. 




With the Frae Haat Machine laid face down 
on the floor, the tube assembly la attached 
uelng screws Into the predrilled holes 




With the unit shown, the 
author kept his furnace 
at 62® F, for most 
of last winter, 



by Harry Wicks 

HOWE ANO SHOP EDITOR 

L ooking for ways to lower the cost ol 
heating a house is almost a national 
pastime these days. Homeowners are 
aware that the world's energy resources 
are dwindling while prices go up. 

One of the most logical places to l urn to 
is the fireplace. While a roaring fire in the 
Fireplace is a delight to view, ii is Fairly 
common knowledge that a fireplace has 
only 1 0 percent efficiency . This means 90 
percent of the heal escapes. 

In simplest terms, a fireplace insert 
captures fire heat through a series ol 
lubes upon which the fire is laid, and 
routes the warmed air back into the room. 
There are many inserts offered by several 
manufacturers; I opted for the Free Heat 
Machine made by Aquappliances Inc., 
135 Sunshine Lane, San Marcos, Calif. 
92069. The unit is well made, with models 
available to fit most fireplaces. Priced 
around $650. plus shipping charges, the 
insert contains a pair of blowers that draw 
in cool air from the room and force it 
through 12 C- shaped tubes that also 
function as the grate. Alter [he air moves 
through the healed tubes, it is pushed 
back into the room at the rate of 1 60 cu. ft. 
per min. (with the variable- speed blowers 
at maximum). Smoke and gases escape 
up the chimney, while the clean air re- 
turns lo the room, 

With this unit in operation almost every 
night last winter, we were able to keep our 
thermostat on 62 s F. On the coldest 
nights, when the wind chill factor was mi- 
nus 30“ F.. the insert kepi the first floor in 
the comfortable 70 ic IT range Over the 



■PM £ilv*« Jui jj Soecate 




Fiberglass insulation, which comes with 
the unit, goes In next, notice that the log 
retainers and leveling legs are Installed on 
the unit et this stage of assembly. 
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past two years we have lower GO fuel 
costs in three ways: 

■ Installed a solar domestic hot-water 
system (see page 132, Sept, 79), 

■ Invested in a small kerosene heater 
for a cold room on (he north side 



■ Installed the Nrepiace insert shown. 
Did these moves pay off? You be the 
judge. During the five-month period from 
Oct. 30. 1979, to Mar. 30, I960, we used 
500 gallons less fuel oil than during the 
winter before. iW 





With assembly don, the I need la lifted— 
not slid— into position in the timepiece. It* 
till should he fiat again si hearth. 



To install ash collection pan, open the 
draft-control door as wide as possible and 
Insert the pen through Hie opening. 




Leveling legs are adjusted to eliminate any 
rocking motion. The front of the fireplace 
Insert should be snug against the brick 
facing of your fireplace. 




Any apace* between Ineert and fireplace 
face wall should be filled with Inauletfon to 
eliminate possible smoking. 




Blowers make this unit superafflcient. Teat 
raga hang limp with the unit turned off. 




Oil left In heat exchanger tube* from the 
manufacturing process rnu*l be burned trff 
before you use equipment To do it, place 
aluminum foil over louvers and build • 
moderately hot fire across all 12 tubes. The 
draft control door remain* closed; Instead 
the glass doors are partially opened to cre- 
el* draft. The blower remain a off. 




With blower full on, the rags stand out hor- 
izontally. Thia Is how warmed air move*. 




Electric power to ih* fireplace Inten I* pro- 
vided via a line cord that simply plug* Into ■ 
iio-v., 15 -amp, wall receptacle. The line 
can be made almost invisible by using Insu- 
lated staples to secure It et the floor-wall 
angle. The blower's variable speed twitch 
Is located Just above line. On-off switch Is 
si the other end of the bousing. 



Two other inserts 
you should know about 




Fingertip control for air circulation 
through the sir intake vents at the fire- 
place bottom (even for an outside vent) 
is claimed to provide longer-lasting 
fires. The result Is up to 42 percent fire- 
place efficiency (compared to usual 10 
percent). Fire In the firebox conducts 
heat through heavy eteel wells to the 
steel air chamber surrounding the fire- 
box, The healed air In the chamber Is 
moved to the room by two-speed blow- 
ers at top of the fireplace front. Model 
CF36A shown la S«5 retail. Monarch 
Ranges it Heaters. D| v. of Malleable Iron 
Range Co,, Dept. PM99C, Beaver Dem, 
Wls., 53916 boa more information. 




The Regal Insert uses a Venturi-style 
air- guide system; cOOl air fa drawn In at 
bottom and along both side*, where the 
guides confine expanding warm air. The 
compression I* sold to thru at warmed 
air Into room et up to 7$ cu. ft, par 
minute— without a blower. Model 42W 
($780) has firebox lined with 2940= Ngh- 
danalty firebrick. Sierra Marketing lnc. r 
Dept PM gso, Harrisonburg, Vo 22801, 




To order any fireplace Insert, you must 
know dimensions A through E. Make a 
simple drawing of flreplac* H take men- 
•uramenls and enter them on drawing 
■a shown. For some Inserts, you'll also 
need depth (C) at fireplace top. 



SEPTEMBER I960 129 











Energy 

5 ways to get more heat 
from a furnace 




of ttactrlcil power 
Into tnf#nM. high- 
frtquQncy vibrations 
at ttw con*'ihnpod 
tipot th# nozzle- Th# 
oil it sto mlzed (P) u 
tt apreada over the 
nozzle tlp r 



A. revolutionary uiiraaonic noni« ana bias this 3oon-u>bG-m;ir- 
k«t*d burn ar to modulate «* tiring rale over* rang* ot 0.2 (A) to 1.0 
(C) or more gallons of fuel all per hour Low firing rata* reduce the 
frequency of heat-wasiing furnace start-up and cool-down 
phases. Modulating capability allows the burner to be ftraHunad 
to react to outtld# temperature changes. 



by Joseph R, Provey 

ASSISTAMT HOME AND SHOP EDITOR 



P eriodicals are titled wiih tantalizing stories about houses 
that rely iittle— if at ail— on conventional fuel sources. But 
what about the 99 percent oi us for whom renewable energy 
systems are still wishful thinking? Most of us are saddled with 
conventional, fossil-fueled, hot-air or hoi~w&ier heating sys- 
tems. For many, the priced fuel rose SO percent lest year (Irom 
60 cents lo over 90 cents per gallon for No. £ heating oii in much 
of the Northeast), What can be done wHh existing systems right 
now? 

Depending on the type, vintage, location and fuel used by 
your furnace or boiler, considerable savings can be made by 
taking one of several courses. Nolo, however, I hat the course 
you choose must be tailored lo your system— and that some 
devices wjjl negate the effectiveness of others. 



1. Replace an old. Inefficient burner 

if you burn oil, you expect ai least six more years of service 
from your boiler or furnace, and you have not replaced your old 
burner with a (fame reteniioh-head burner, do so as soon as 
possible. They have been around for about 1 0 years and their 
higher efficiencies are well proven, According to field tesls by 
Brookhaven National Lab (BN L). you will achieve fuel savings 
between 5 and 22 percent. Tha coat of retrofitting a retention- 
head burner can run Irom $300 to $400, Note that the higher 
operating tempera! ures ol these burners may require the addi- 
tion of a refractory liner to existing stainless- steel chambers, 
The tales! In retention-head burners are high-static-combus- 
lion- pressure units. They achieve extremely high burner effi- 
ciencies by stabilizing the combustion airflow and optimizing 
the fuekair mix. Hotter flames are achieved with less oti. 

(PtQWt ftjm to peg# 
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A Kero-Sun Portable Heater takes the chill off 
without turning the furnace on. 



Kero-Sun Portable Healers are some good news 
in the energy crisis for a change. 

You put one where you warn heat. You push a 
lever to light it. And vQil&\ Instant warmth 
The beauty is you keep your furnace off at this 
time of year Or your thermostat lurned down low 
when it gels really cold. And you can save yourseti 
a bundle putting heat only where you need it. 

A Kero -Sun can keep a big room cozy and warm 
all evening for a few cenis worth of kerosene 



KERQ5UN 



The g ood news in home heating. 



an hour because il's 99.9% fuel-efficient. Compare 
thai with the average central heating system that is 
tikely to be only 45% to 65% efficient. 

Wtlh a Kero-Sun, there's no smoke or odor dur- 
ing operation. And there's an automatic shut-off 
device in case of |arring, 

For a demonstration of any ot our eight 
models, see your local Kero- Sun dealer. Or use the 
coupon below and we'll put you in touch 
with one 

| Kero-Sun. Inc., Keril, Connecticut 06757 
| Please sand me more information and the name of a i 

I Kero-Sun dealer near me, 1 

| Name | 

| Street Address | 

I ©tty State.. Zap I 





I’d just as soon never have to saw at all. 



When I was a young man, I had this dream. I wanted 
to grow up to be one of those gentlemen farmers like the ones 
over in Albemarle County. 

I never saw one of those fellows exert himself to 
where he even got to breathing hard. Closest they ever came to 
sawing was whittling. 

Well, it was a fine ambition. But one thing happened. 
Then another. And while l haven't done so awful bad. I still have 
to do a little sawing from time to time. 

And aslong as I do, Fm powerful glad I spent the 
money to get a John Deere Chain Saw. You get so you actually 
enjoy the way that blade just glides through wood Not just soft 
pine either, fm talking about dried up hardwood. 

But the best thing is that when! get all done and Fm 
back to my whittling, I'm not even breathing hard. 




Nothing Runs Like a Deere? 

For a free fatder. write John Detrt, Dept, 52, Moline, IL 6 1265 



GET MORE HEAT FROM A FURNACE 

(C ooUnutd from papa 130J 

A U.S. manufacturer, Sloan Valve Co., 
is now producing a high-static burner 
known as the Interburner, It was devel- 
oped by Saab-Scania and can achieve a 
steady-state combustion efficiency of 07 
percent. Steady-stele efficiency is mea- 
sured while the burner is operating and 
represents the peak efficiency of a sys- 
tem. A photo of the burner is shown on the 
cover of our Home Energy Guide, page 
115. 

Them are several other imported mod- 
els of high-static burners on the market 
and other U.S. manufacturers wifi soon 
be joining in. Wayne Home Equipment 
plans io market a high -static ‘pressure 





Burner and comtsustiorvchamber design of 
Blutfay holler (top) nuke* Incompletely 
burned gases recirculate to point of com- 
bustion. Operation la nearly *oot-free, 

burner early next year. It will feature a 
built-in, off-cyde damper, overcome vari- 
ations in fuel-out viscosity and can use ex- 
terior combustion air if desired. 

The mosl exciting advance In burner 
technology, however, comes from Sono- 
Tek Gorp. In Poughkeepsie, NY. Carl 
Levine, president, and Dr. Harvey Berger, 
vice president, have come up with an ul- 
trasonic nozzle that will, in alt likelihood, 
revolutionize the oil-burner industry and 
save 35 percent in fuel costs for home- 
owners currently using an average-effi- 
ciency unit, (Sea phoios on page 130.) fn 
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SEAL tD COMBUSTION CHAMBER 




cooptation with Wayne Home Equip- 
ment and Sunstrand Corp. r the nozzle 
was integrated with a high-siatic-pres- 
sure type of burner and it now can 
produce steady-slate efficiencies ol 6& lo 
percent. 

More importantly, low Firing rales and a 
modulating capability make possible 
overall efficiencies significant/-/ greater 
(dan (he previous 76 percent high for oil- 
fired units (as pegged by BNL) Overall 
elfidency is i he heal which enters your 
distribution system divided by the total 
amount of heal available In a given fuel, 

tow firing rates and flame modulation 
allow a more continuous dame to be 
used— instead of short, big h-f low-rate 
blasts ol flame. A modulating flame, 
tuned to changes in outdoor temperature, 
allows the boiler water or air in a hoi air 
system iq be heated to precisely I he de- 
gree needed by the house, eliminating 



overshoot problems ol conventional Sys- 
tems. The result is: less heat lost up the 
flue when the burner is operating; re- 
duced off-cycle time, during which size- 
able heat losses occur; and, ultimate ly. 
lass nil burned. 

Other benefits of this new burner tech- 
nology include less maintenance, non- 
clogging Fuel passages, lower electrical 
operating costs and retrofit capability. 
The manufacturer has scheduled market- 
ing for next fall at about Si SO more than 
conveniionai hi gh-retenti on-head burners. 

2, Install a new heating unit 

A new, high -efficiency boiler or furnace 
■represents an investment that can range 




Enortroi unit uses its Indoor and outdoor 
sensors to determine the precise amount of 
heal ihat must be produced by the boiler. 




Enehrol model, suitable Tor bolters with 
tankless coifs, allows you to program for 
periods of high domestic hol-watar use. 



from S tSOQ to S300C. significantly higher 
than that needed to retrofit a new burner. 
The payback is consequently longer, in 
spite of the fact that greater savings can 
be realized— 23 percent or mo ra In many 
cases, 

II, however, you need a new unit any- 
way, take your time to research the many 



innovative models on today s market. 
Start at the service department of your 
current fuel supplier or with a licensed 
healing contractor. Both should have en- 
ergy fact sheets, supplied by ihe Deparh 
ment of Energy as pari of the Federal 
Trade Commission's (FTC) appliance-la- 
baling program, for the furnaces or boilers 
they sell, These will let you compare mod- 
els so you gel ihe one that can save you 
the most. Nole that ihe BNL and the FTC 
testing methods are different Generally, 
the FTC rating fora given unit will be high- 
er than the BNL figures. Many people in 
Ihe industry feel Ihat BNL's direcl-lesl 
melhods are more accurate and thal the 
FTC program has a tendency to overrate 
poorer units. 

Overall efficiencies (the ratio of heat 
reaching your dislhbution system com- 
pared to the total amount possible from 
Ihe fueF) for best oil-fired furnaces and 
boilers will exceed 72 percent. Overall ef- 
ficiencies for gas-fired Turnaces and boil- 
ers can range even higher. 

One manufacturer, Blueray Systems 
Inc. , has developed an- oil-fired boiler (see 
photo on page 132) and furnace capable 
of recirculating unburned gases for more 
compleie combustion, Tests at BNL have 
shown that an overall efficiency of nearly 
76 perce nt — 23 points hlg he r ih an ih e av- 
erage oil-fired unit in many of today's 
homes — can be achieved. The Installed 
price of Ihe furnace is about $1600; of the 
boiler, £1600 to £2000, 

Among the gas burners, even higher 
efficiencies can be achieved. Lennox In- 
dustries Inc., manufacturer ol the Conser- 
vator II, boasts an overall efficiency of up 
lo 62 percent. The unit comes with a built- 
in Flue damper and electronic spark Igni- 
tion, instead of an energy-wasting, stand- 
ing pilot light. 

Hydrolherm's pulse combustion boiler 
is even more impressive It requires no 
burners, no pilot light, no Hues or chimney 
and can reduce gas consumption by 30 
percent, Efficiencies of up to 90 percent 
can be reached. The unit operates on the 
same principle as an Intemal-combuslion 
engine. Outside air Is used lor com bus- 
lion and (pw-lemperature exhaust is elim- 
mated through the house wall in a plastic 
pipe. Sound problems, previously associ- 
ated with this technology, have been re- 
duced to the level of a household reirig- 
eralor with Ihe compressor on r 

The price of the boiler Is about twice as 
much as a conventional boiler, but the 
payback, estimated by the manufacturer, 
averages only about 3% years. Hydro- 
pulse units can also be adapted to hoi- air 
distribution systems. 

3. Give your boiler a brain 

If your gas or oil boiler "knew" the tem- 
perature outside and the amount of heat 
being produced in the house, it could de- 
termine precisely how much heat to 
produce to keep the house comiortable. 

{P)pflS& ru rff to paj a r 34) 
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ICE IN PORTA BtF HEATERS^ 

: irst choicd^TT^ple fjke^tw^ho want denti + 
cojj^ment comfort LhsEtS*i^atHeerft^^ Family 

TdowF^mge, workshop or baft* 

Fi vs i c hoicq^*l^jcople who wane t lnT one-tuun e \ ha t 
sets the world s staTM*|d for unsurpassed exceflHi^in 
engineering and workmanship for kerosene 'fueled 
un vented healers 

Ask for Corona at your local hardware, home or farm 
store. When you compare, you will ehofo^ Corona. 



mNwy 



St-35 



22-DK 



n-OK 



ST-DK 



SP-D>: 



ss-dk 



22 600 
BtU/HR. 



BUJ 'US 



i;j6&a 

BTU/HR 



R.bflO 

mu /HR. 



b.&qo 

Blu-nfj, 









mm 



O 1«hi JWPgylHi, 

%mM\ 



M,DD0 
BTU ^ HI? 




GARAGE DpflR OPENERS 



u — ' toninsiiM • ; i — '-H 

■ 5uy Fjdory Dirflfll and Sive 

* Thousands in Use * Fret Oroctiure 

* Easy Hwieenner Installation 

* imnwdlate Shipment by UPS or PP 
HELPMATE Equipment Co Oepr. a. Bin di, mi A9L01 
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GET MORE HEAT FROM A FURNACE 

(Car. 'unufd (rt?m page I JJ) 




Flue dampers, like this one from General: 
Machine Carp., have a metal diso that piv- 
ots to slop draft when the burner is off. 





Heat reclaimer, from Precision Systems 
(top), transfers heat from exhaust gases In 
ihe flue to the hovwater heater by way of 
this copper-coil heat exchanger (above). 

This is what Enertrol, an electronic . solid- 
state. fuel-saving conirok does. Instead 
of setting a boiler to meet requirements of 
the coldest day of the year (which is nor- 
mal practice), boiler water temperature is 
allowed to nucleate with need. This can 
save 15 to £5 percent, since less fuel is 
burned and heat toss up the flue is cut. 
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The unit also lets you program house 
temperature- setbacks, domestic water 
temperature setbacks and an automatic 
system shutoff at a predetermined tem- 
perature. Unit, installed, is S35Q to $500, 

4. Save fuel with a flue damper 

If you own a gas-fired boiler or furnace, 
a flue dampor can help minimize heat 
loss up the Hue when the burner is nol on, 
This is especially important if your unit is 
located in a heated area of the house. 
Flue dampers are less effective, to the 
point of being a poor investment, on oil- 
fired furnaces or boilers already equipped 
with a flame- role ntipn-head burner. 
These burners practically eliminate draft 
through the unit during the off cycles, 
since their air passages are so small. 
Flue dampers cost about $400 to $500 
installed, and you can expect a savings 
from 2 lo 14 percent. Installation should 
be by a qualified professional. 

5, Install a Hue heat reclaimer 

Heat reclaimers come in many types. 
The one thing they have in common is 
that l hey take heat from ihe flue that 
would otherwise be lost up the chimney. 
They don't make much sense if your unit 
is already efficient and doesn't lose much 
heat up the Hue. 

The most common type ol heal re- 
claimer is an air-to-air heat exchanger 
powered by a small blower. The heal can 
be used in the nTim-ediale furnace area Or 
be ducted to a nearby room. The best ol 
these unils have bimelalkc thermostats 
that determine whether the heat ex- 
changer in the economizer should be op- 
erating. If too much heat is drawn from ihe 
flue, the blower or circulator Is automati- 
cally shut off, A due cooled to The point 
where water in the exhaust gases con- 
denses on Ihe lining will quickly Corrode 
the flue pipe. 

To sum up. the bes; course of action for 
homeowners who burn oil and have a ser- 
viceable boiler or furnace is to retrofit a 
new-gungral ign burner. For homeowners 
who burn gas and whose units are in 
good condition, install a flue damper. For 
homeowners who burn gas or Oil in an 
old, inefficient unit (a dry-base boiler or a 
unit convened from coal), consider one of 
the new, high-efficiency furnaces or boil- 
ers. If you've already installed a high-effi- 
ciency burner or boiler, consider an elec- 
ironic, fuel-saving control JW 

MANUFACTURERS LIST 

AirnffiElh Slab- is tfl£.. JnduHli'ial Hii'A. Lewstan. Me DJ2-LD. 
olBdrmc living cortro* 
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In times [ike these, then's no belter way to cut the highcosl of heating a 
home than with efficient, economical ■wood or coal staves From Shenandoah ! * 

We make a choice of 19 models, from fireplace Insert lo add-on furnace, 
from a supplements] model to one with a 26 firebox' AD have themtoStal 
control, firebnek fining, and ash pan for easy ash neTnov*iJ And all have that 
famous, dependable name— S henandoah. Thi-.v winter, get a Slrenandoah 
for yourself On top of alt the quality engineering, the years of experience, 
and ihe innovafive features. II also comes with our warmest wishes. 
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BUY A SHENANDOAH WOOD/COAL STOVE 
AND GIVE WINTER A WARM WELCOME. 
WITHOUT A I OT OF COLD CASH. 



* Telephone Listening Device 
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WHAT'S HE DOING! 

Making a Conciete 
Flower Pot! ... and 

SO CAN YOU! 

Mike and ttJ! your OWr> 

Orn-amcnlat Concr#l* ilemi, 
luih £5.00 fflr Bn«k 
nbe-uf Alyminum Moltfi 
with priett Jr.d pfodvdion sc cell 

direct from wcrld'i largeit mfsld manufacturer. 
Over 050 deilgm Id select from. 

Today To ^ p Q. BOA m ■ HICH.DR.V. N, C. a&Ol 
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Central heat with wood & save 
hundreds of dollars a year. 

Thermo-Controfsystem can make your present furnace obsolete. 

Virtually eliminate need for gas or oil. 




Warm air plenum 
captures maximum 
heal. 



Front io bach 
downdraft - 
produces most 
efficient, effective 
wood lire, (Our 
systems hive an 
updraft -tor most 
efficient coal fire ) 



Thermo-Coil 
thermostat - for 
up to 15 hours of 
even heal per 
of wood. 



Primary air Pre- 
heating chamber 
Brings air to fire hot. 



CUTAWAY DIAGRAM 



Thermo-Control 



Tested safe by an 
independent 
laboratory, accord- 
ing 1o UL standards. 



Optional water 
pipes. One set can 
heat domestic hot 
water free; other 
can be hooted up to 
your central hot 
water healing system 
to turn your furnace 
Into a back-up and 
sa ve you mone y. 



Front controlled 
bach baffle - for 
easy start ups and 
clean loading 



Secondary combus- 
tion chamber - 
to efficiently burn 
wood gases 



Secondary air pre- 
heating pipes - bring 
air to combustion 
chamber at near- 
ignition temper- 
atures for most 
effective burning. 



The ultimate coal and wood burning system. 



Here's how it works: Cool air comes from the heat exchanger 
of present furnace (A). It travels through a connecting duct 

(B) into the plenum surrounding your Thermo-Control stove 

(C) . The air is warmed by the stove s radiant heat, and rises 
through a second duct (D) r then on to the plenum (E) of your 
existing system From there it continues to the duct openings 
in your home 

Don’t buy any coal or wood stove until 
you get our inside story. 




National Stove Works ^ 



980 P Howe Caverns Road, Cobleskill, New York 12043 SI 8-296-851 7 

Manu lecturers ol a compleit' tine of coal and wood tiurnmg systems and accessories. 
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It’s called Geocel Caulk- 
ing Sealant, And it's different 
from any caulk or sealant you’ve 
ever used. Geocel is a unique 
elastomeric copolymer that 
penetrates into cracks to seal 
out water and weather like no 
ordinary caulking can, 

Expansion and contraction 
due to temperature changes 
won't break a Geocel bond. 
That’s because Geocel stays 
pliable for years. It won't dry 
up and crumble away like latex, 
acrylic, butyl and other ordi- 



nary caulks. In fact, Geocel is 
twice as stretchable as silicone 
sealants, yet costs less, Geocel 's 
adhesion is so good that it can 
even be applied to damp sur- 
faces, and you can paint over it. 
Geocel adheres to virtually 



every building material, so you 
can use it for wood to metal , 
brick to concrete, and many 
other applications. 

So if you have better things 
to do than caulk— and recaulk — 
the same old places, try Geocel 
Caulking Sealant, You may 
never have to caulk or seal that 
place again. 

Send for our free “How to Caulk” 
booklet for energy-saving ideas. 




Penetrates deep into cracks 




Geocel 

Geocel Limited, Inc. 
PCX Box 398 
Elkhart, IN 465 IS 




Pipe insulation 
made easiest! 
Reduce 
heat loss! 

Cut fuel 
eoniimption! 
Save money! 



Slip* Sleeve 
Pipe Insulation. 

ITs the neai way to beat heating- fuel! 
problems by eliminating neat loss 
through pipes And to prevent con- 
densation drip as welt. Made of a 
special "closed cell" polyethylene 
foam, it's so easy to apply anyone 
can do it. Vou just cut it to size 



Slip it on 
the pipe 



And tape 

it light 

Custom fit it to angles Use Eslon . 
st rip -wrap (available in choice of 
thicknesses) lor corners when 
necessary 

Ehe coupon below lor nieraiure and the 
name oi your nearesi dealer. 



**AME 



ADDRESS 

CITY ” STATE 



I want Id tul my healing tuns flush me infor- 
mal ion on Eslon pipe insulation 



PHQME 

SEKPSUI PRODUCTS, INC. 
1000 W. Blanche SI. 
Linden, N.J. 07036 b 




6 new products that 

save you energy 



FRESH AllR ENTERS 
THROUGH THE SIDES 




HEATED Al Ft LEAVES THROUGH 
THE BOTTOM GfliLLE 



The Thermo Quest portable healer Is elec- 
tronically controlled to give efficient, pre- 
cise temperature regulation, says its mak- 
er. The heat cycles between 1500 and 750 
w. or It luma otf, depending, on heat re- 
quired. ThermoGuest has two tan speeds 
plus Indicator lights tor 750 w., 1500 w, and 
eland by. H costs $65 from Arvin Industries, 
Inc., Columbus, Ind. 47201, 





The Inlertherm portable, electric heater 
provides hot-water heat without plumbing. 
A copper tube with an elactrlc heating ele- 
ment heats a permanent water-antifreeze 
solution. The fan draws In and heats air to 
warm the room. The solution continues to 
warm even after the thermostat shuts off 
the electricity. The WP-1000($t30) Is under 
2 ft. high, from Intertherm Inc., 3800 Parte 
Ave„ St, Louis, Mo, 63110. 




Use the Young II kerosene heeler where 
you need supplemental or emergency heat. 
You don't need matches, nor do you have 
to pump to ignite It, If the heater la lipped, 
an automatic shutoff device extinguishes 
the flame; dual-lank construction prevents 
leakage Young II is Si 50 from ALH Inc.* 
Box 100255, Nash villa, Term 37210. 



Gin-Warm, an oil-fired, radiant heater, pro- 
vides 11EM7' F, heat at the radiating surface 
without smoke, odor or carbon monoxide 
emissions, says Its maker. Use H at con- 
struction sites and in warehouses up to a 
100-tt. range. Heater has a 9-gal. tank and 
costs $595 from Maisbary, 1 Carlisle, Route 
119 N., Unionlown, Pa. 19401. 
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A coal or wood- 
burning sieve can 
become a home'* 
central 

source. You can ac- 
complish this by 
connecting the 
stove to the existing, 
forced hot-waler 
healing seiup with a 
Flrapiate system. 

Mount the Firepiate 
heel eschanger di- 
rectly Into the firth 
box of the stove (top 
photo)- The FI re plate 
is constructed ol 
solid steel with Internal passages through 
which water circulates. The heated water le 
then transferred to the hot-waier furnace 
end distributed throughout the house. 
Models are available to fit 30 brands of 



wood stoves- The system includes Ihe Fir*' 
plats, circulating pump, safety accesso- 
ries. electrical controls end insislfatlon/op' 
sretlon manual (photo, above right). Tha 
unit is priced from S30O by FirSlIhe lnc. t 80 
Portland St., Fryeburg. Ms. 04337. 




Replace the worn door *esl on your wood- 
burning stove for more efficiency. Fil-Flox 
seal it braided of Two mu ttl strand fiber- 
glass yarn mads by PPG Industries- Fiber- 
glass seal provides heat, flame and spark 
resistance up to 800 "F. without hazards of 
asbestos. Seals Vk- to 34-in, thick coat from 
2S to 70 cents per fool, A 4-oz, tube of high- 
lemperafure adhesiva Is $4, and la available 
from FihTec lne„ 1800 Woodburn Dr. h Ha- 
geratown, Md, 21740. 





THE FP-I FIREPLACE INSERT, FROM SHENANDOAH. 



s 

Shenandoah 

Shenandoah Mfg Co., Inc . FO Box 839 H^m^nburg.VjTgfnia 22801 



' F'..- l 

in FiicpIiaCt 



Damper 



H ■' A:r Discharge 



Double Wal 

HegtChainl c* 



G i. ■ I oors 



hrcbnck 

Lining 



MONSTER MAUL 

FAST-N-f A5V WOOD SPLITTINO 



SHClFtCAItONI 



H«d-12 U (TOfel WP*gni IS H3) 
ConUrus-Mcm kigh<cat>eni rural naichnv 
edftdoa AJi!»iharxJKj 
Ssfltflnratt UYEAfi T&At QM£R + K> V*wi 
OOP^r rgluro SJi '?(L. dakvwacl 
tflvw door 



Soti Corporation, 13643 Station Wd.. Columbia Station. OH 44 QJ 8 



tail Iron Grate 
For Wood or ■; i n-i ’ 



• i.s^Wei seated Doors 
F« i Hflj. sent Burning 



Venable 5pm! 
Fan Control 



Non-Etoctrk 

Bi Mel 1* Draft Contra! 



Ash Fan 



Pemovobk' 
Dual Blown. 1 M. 



* Splits- most logs In one llck-won't 
stick. 

*No struggling lifting heavy logs up 
to hgh priced power spstten 

* Drop 'em, sow 'em, stand 'em up. 
and split 'env 

■ Forget about lost, stuck, or Hying 
wedgies 

* No gasoline, no set-up, no toko- 
down. 

* No wooden handles to replace 

* No gimmicks. Just simple physcsl 
We at Sot; have been making the 

same quiet offer for years 1 ry o 
Monster Maul at our rlskl Within one 
year. It you don't ihihk it's the fastest, 
least Tiring method of splitting fire- 
wood, tel us knew, and wo will give 
you your money bock, including 
shipping....Fius, ifs guaranteed ogalnsr 

folluTe rar lO years 



HERE’S AN INSIDE LOOK 
AT SUREFIRE ECONOMY. 
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MAGNETIC STOVE THERMOMETER 




Mail to 

P. B, Advertising 
F.O. Box P261 
Aurora, Ohio 44202 




Thg new Magnetic Chimgard* 
Thermometer with folding handle 
installs instantly It? any iron surface. Its 
colored dial refers to the zones of 
woodstovcf operation C resole 
Accumulation, Best Operation and 
Overheating. This high quality 
thermomeler is designed to last a 
lifetime and comes with a full 1 year 
warranty. 



Please rush thenmometerfs) lor HI 0.00 
each plus $1.00 for shipping (o: 



■ NAME 

I ADDRESS 
I CITY 



.STATE. 



.ZIP, 



□ Check Enclosed 

□ VISA □ 



□ Master Charge 
Carel Number , 



Ekp. Dale 



/VOW? For theflttt time ... a dear, concise, understandable bonk 
qn the Earth's most promising energy source. 

Solar Electricity 



UQ EASY-TO-READ FACT 
FILLED PAGES 

Loaded wllh chan graph*, pic- 
tures of actual tolar imtallaliunf — 
by World"* ffiremcat Authorily 
SOLAREX 

Moal bonk i and article* on Solar 
Energy are cither jam packed with 
mind -healing technical Jargon, or 
they're to basic you can't find what 
you nearly want 10 know. 

Here for (he AtiI lime - I* a definitive 
study ol 3 ll (hfi real 'not blue skyl ap 
plicflhofis. of solet, written by the 
world h leading expert! bul 
written in everyday language jo 
you ctm under&rarvd and fml 10 
work the real, significant benefits 



of Solar electricity in scores of 

K i 

uil reading for i-wi-yon^ from the ra 



jtncity 

acEkal ways, both targe and small 



*unl TOthu-tassi pght up la the rraired 
solar professional 

Nine Clear, Conciu Chapters 

Coven everything. f TC im ,1 gjouairy of 
Solar electric teims. how to use cells and 
practical solar efeetrU: genrralora. to ihij 
rapidly exploding variety oi industrial 

8 SOLAREX CPD-Dapi. I WDM 
Corporation 1 Pli: " ni Dt1v * 



■Uxlwlll*. HD £0854 
VIh/HiiIo Chim* Utdl <*t&* 

301 - 948-0202 



educational, consumer, and mill r ary appika 
lions fl also Includes solar electric projects, com 
me re tally available accessories the use of solar 
cells as light sensors ralher than as 
power sources-, and much, much 
more 

Don'! take our word for id 
Take your lime En fact — take two 
full weeks Chdei Ihe book Read M 
See if you don't completely agree 
that thu u fho belt Solar electric 
summary you ve ewr read K not — 
simply return the book anti we'll 
refund your money by return mail 
or credit your-aecoun 1 
Use handy coupon below or 
phone 3 Qi - 948- 0202 
Dealer:,' inquires, invited 
STUCK HO. 37045D M, .. I*.9S I'pd 

COMPLETE AND ORDER TODAY — — 

SOLAREX CORK c „ PD ;“r pw ‘* ,i n "“' I 




‘t... ...II. Ml, 3MS0 



□ Pli^w wnd me- 



_ ropirn. or to Solar 

Eilnrifioly" „J 16.95 i- 
Shippiis.j Si Handling — 
TOTAL - 

I I Hd rtvdfnl plp-sif x'Jd Mi, 

* I ! tnrlnwf 11 dwch _M O In Jrrlounl of 1 

| □ Charge ta mv * □ MSA O MASTER CHARGE 

| Q Atteunr Mo _ — 

I llml^hank Na 

I Siiin. iri.,if 

, N.imi 



it UP 



fri I AM 



MtoLnnjm flrtWf 111 iTnro or Mow Hootajj^C^ 



Addir>i 



.htfltc. 



-i ,p_ 



i |, 4iHrTf«rn <C^44t 1 1!- 



ATTENTION 

WOOOBURNERS 



FAST PROTECTION 
FROM CHIMNEY FtR£S 




The CHIMFEJt Chimney and Wp&d 
Burning Sieve Fire Extinguisher is a 
new and indispensable tool in fight- 
ing fires that occur from soot build 
up in residential and commercial 
fireplaces and other chimney ex- 
haust systems. 

• Smothers flames quickly, sslely 
without water damage, 

• Eliminates need to extinguish fires 
from roof or ladder. 

• CH1MFEX are now being used by 
many professional Fire Departments, 

Available at. most fireplace distri- 
butors, discount stores and wher- 
ever fireplace equipment is sold. 



Standard Railway Fusee Corp,, Signal 
Flare Division, 9ux 17 8. Boo n tun N. J, 

07005 . 




The Ultimate 
Weapon In 
the Cold War 

liTtractHkL By Hearth Mali'. 

Not just a vdirmUkui on a theme nor ;t wDd&tuvf! 
conversion, 1 Itrjciril ts In nil burn the ground up 
to men the special requirements of bunting cod 
as weJJ as wood. Adi trice (risolid fuels, ofrtlimim 
bffldeticy, and a, (treat view of the fire nuke 
1 liraciui i he li ll Unate weapon in the war on 
winter see tUncoal and dtc red of the Mouth 
Mate line-up ai your dealer, or wrile fur our free 
Color brochure. 



IN THE RATTJJ-. AGAINST SOARING ENERGY 
{DSTN, WM I NEED ALL THE HELP YfH: GAN GET 
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Your insulation’s effectiveness 
can be reduced if you 
don’t have a vapor barrier. 

Now, a latex vapor barrier that goes on like paint. 



Why y <iu need a vapor barrier.. . 




1. Warm moisture from inside your 
house penetrates exterior walls. This 
moisture can condense and freeze in- 
side cold outer walls. Insulation and 
building materials get wet, frost forms, 
and heat is conducted to the outside. 




2, One coal of Insul-asd™ puts a vapor 
barrier on your interior walls. Keeps 
most of the warm, moist healthful air 
inside. Your insulation stays drier, 
more effective. Helps keep fuel bills 
down! 

Your family produces gallons of 
moisture a day. 

That's right, the average family of four 
produces 4 or more gallons of moisture 
each day, Just from taking showers, 






terior damage. The lack of a vapor 
barrier inside is the major cause of 
paint failure on the outside: peeling, 
blistering, staining can occur, fnsuK 
aid keeps up la nme limes more moisture 
inside. 

Tnsul-sid exceeds h HA standards. 

Minimum property standards of the 
Federal Housing Administration call 
for a vapor barrier having a vapor trans- 
mission rate not exceeding / perm to 
be installed on the warm side of the 
walls (except for unfurred masonry 1 
walls), Insul-aid more than meets this 
standard , 



Washing dishes. Washing and drying 
clothes. Cooking. Breathing and per- 
spiring. And if you have a humidifier, 
you’ll produce j gallons more moisture 
every 24 hours. 



Independent tests show one coal of 
Insul-aid can cut heat loss through 
walls up to 20%, 

If you’re planning on painting, plan 
on using Insul-aid. And remember. . . 
you can do it just a room at a time, and 
only the interior walls that face the 
cold outside. In most rooms, that's 
just one or two walls plus the ceiling 
(but only if beneath cold attic space]. 
And you'll cut heat loss through those 
walls up to 20%. 



Your Glidden dealer has a ‘Keep the 
Warm Inside" brochure with the whole 
story. And he has the 
Insul-aid you need 
to do it. 



Hidden 



SSSLoUOO£H COATiMBM f MEMINM 

* KM COUFCl^ATtQN. CLEVELAND OHIO ■*115 



Insul-aid helps protect 
exterior damage, loo. 

Vapor from inside your 
home - penetrating exterior 
walls - 







NEVER MAKE A MORTGAGE 
PAYMENT AGAIN WITH THIS 
LOW-COST ENERG Y SAVER! 



Build 1M* bn*LillTLil $35,040 - 3 btdraam. 
1140 sq FI home lor ISAM complain, and cul 
your boiling A cooling bills SO'- Sounds 
Incredible but It's true I Sec Fur yourself how 
easy ” -s to build the HOME KIT "Mr and 
newer make a mortgage paymeni agam r 
Tanyons' new do-if-yonrwH HOME KIT 
M" includes 3 spfs dt buiicJmq prints 
special instructions, and easy to use 
materiar lists thal show you how iitlln rue 
"*<r c«li Vou iidisco^F, likeitvHmndsal 

Olhers Hike how e*sy and inexpensive if ■$ 
to build & own this rm-morip ige bamwf 
ir you want Iq price several law-cpst energy 
saving names bela re choosing one. Ihen the 
HOME PRICER PLANNING BOOK «S Ifir 
you H tom-toms 49 home designs with llqqt 
plans 4 m.sterinl tisls Ibal snow yon exactly 
wtnal you need lor any style you choose 



HOME PRICER’S Special section on hnance 
shows you how iq built) your new homawrEh 
only $500 wq-toing capital 

Order bolh today arid never m*k# • 
mortgage paymtni again! I 

TAN YON PRESS Dipt PM* 

1417 W. 16 fh Si Erie, PA. IM06 

I niflOO Fpr Horn# Kil "M", Of 10.00 for 
■ Home Pricer, nj, i 5 00 For both, saving you 
l S3.MFOOr sentfSi (X) tor information Pkg 



MMl 



\ 

| cm 

| >t*T| 

- - 30 Day Money Back Guarania* - 



LOW COST HEATER 

Burnt over 24 hrs. on low totting 
No more midtile-oMhe night stoking* 
Pays lor Itself In weeks 
Engineered to prevent drum burn out 



OUPJ4lh¥EAR 



Soli C o rp o rat I on J 3643 Station Rd., Columbia Station, OH 44034 



Bnto** vog \o»nn 5500 fv SoOO cm o wood 
r«f]ier. t'v ihn Son hearer Kil la wf<i*i SoC et 

aur hi*, it (within or# ¥t tai) ¥ qg j^rM i! 

OUl DflftoniM orvy **JOd hOUlQi ,L :Orv*y con b wf 
or (wunr. o vocm] if rr>w ui oacki went* d 
buii*4 I„p you! mortev 1CM Ofl rafundad ireluarqj 

tivpptrg cherguj 

Hit canvefU o 55 pn*on efu>n (not modUHtj. t\ 
to o «Gh copoary wood burner foariurw dig* 
lift" KW* door opwrimg Mm-tock «*» COFcn 
and ipufk proar davgn wjtarved rrlurmcii arcHi 
chOnrvH oan control, and amsghi design atow 
conlidtiiu ufticiiinr neul_ wnlp erring maioi 
lompetafuuH at bairm to pevenr pc/nuti Ute & 
Ouii canhigi tjttQws veu to h*»oi ap*i or smai 
weai Bairvmant ■•iirunarvim heat) enlna 
home Oraf tor gefoge, workurt®, ur 
Top auri iqueeiei 6(9% more Il’U i Irqvn near 
normaiyh j'jF uplFurii'uinriflv Hetxvv srew hrl bails 
rpg^rtysi quci andeosv 

tocuigridi m ul« by US Aimy, Naw. t)epfs m 
Nol ftvieuecrL Asi^ulhJir ^edetol »rnru pftj 
local pavojfYT'ftnJ o(jfir>-j}| Aiwmbted n*aF*r 
tolled to UL scect iVlembot iihfi 
fit* mio oboul 15-50 ooi ounv kill hearno 
wn'w. OfflOQ WQCKJ rpitaptiK n in w:>od Have oncj 
wvjCMvnich mare 

ty-C* i>Mv#i *0 lOvOW dOPf SOtlran K, 1 13 |.« 
Top ki! fiCita lAtsw cad ■ Vna wecor'wi 




One Of The Finest 
Wood Or Coal Stoves 
You Can Buy Is 
Hidden In Fireplaces 
All Over America 



You 
Can 
Have 
One 
In Yours 



Mow you can combine the 
eHiciancy of e free standing *ood 

and toai stove producing up !c 

60.000 BTU'9 per hour with the 
charm and beauty of your fi re- 
place. 

The Leyden Hearth and Leyden 
Husky slip neatly into I i replaces 
without the need for any altera! ion 
lo (he hearth. You can do it eastly 
wild everyday house tools, 

At the end of the season the 
unll& can be stored away or left in 
place. Should you decide to move, 
the Leyden Hearth and/or Leyden 
Husky come riflhl along 

And now Leyden Hearth comes 
with A6C. the Anthracite Burning 
Comporient. You can choose be- 
tween coal or wood burning and 
make the swllch back and forth 
throughout the season Only Ley- 
don offers a completely reliable 
Anthracite Coal Burning Compo- 
nent In a li replace insert stove. With 
its sensible pride structure. Leyden 
Stoves afford a wonderful value In 
home heating, 




PIbj** write u» Iqidey lor complain dal nils. 




energy 

CONSERVATION CORPORATION 



Bon 1433 Millers Falls, MA 01349 
(413) 773-7276 
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EARN 'l 

EXTRA INCOME 




4W BADGE k Vll»r mjKs n posUH-IV yuii 
t6 wi for ptn b*ch tHlftes Kffll r-jhe 

for «v#f eomnumity <.w. C*,bs, 
irillicU graqrt, Jrhort;, bu$m ?»3 Pfl hrigts 
hjrvf many nr+i)', Hjf ?>a 0 ef 5 thTK#i«rt tft* 

yt* M l^vnalA iKer Kln^a Ml ^nnlilv 
mflm&ri Wrfli MOCE A MHIt yw cr«l 8 for 
ji' Ittou wds. Ni|h iuqm pm* lhai uosi iur.; 
P*™»gs Bch, Finished baSOw »h kF much 
rnwt! 

Her ?'5 IhE lum^l btm f^nr Ip i wmiUtfS 

bud^mak^q iysiC'" - ’ w*w alar* hli iftcbsas 
ifotflj lEsm ** pf^js: Law smias BUT n lO* 
<n«. -*ainv. p<n ckk badw ml «sir»- 
folfw liiKuti'n"! ffilcnvcr lUAi fUmw Iur 
nnty J17 95- 



NEW 

LOW PRICE 

Ditty 

" ?17 S5 



BADGE A- Ml Nil Lid.. Oejil, PM»0 

B«i6ia, Clric Industrial Park, LaSallff. HI 6 1 3 Erl 

□ 'YES HUSH ME Ihe Badge- A M >r! H»Hfr kil lO' Wly 
S i - r ilb ulus SI Fialupp ng |» rn add i 90 tin l 

□ Ps-^Ofyl chem pi rn cl tndfisM 

□ Uii CM'fl* cud Sefo- 

0 Visa p ■Waunchargc P Am EKprE!-; p Dman CUb 

□ SEnO ME FR£t. P.fdli wen Badqe-A-tf w utUsg 

□WlllUnM 






l-Tlirbjni * [MC; 
Silgiuluri 

Nimi 



tip gaii 



Cuy 

Slit* 



UNCDNDITKMIL MONflf JACK CIUHANTIE 



t\t 



The smartest call 
you’ll ever make . . . 

(on our dime). 




Toll Free 

( 800 ) 547 - 2504 * 

CaJt now and find out how you can 
put the efficient Schrader Wood 
Stove in your home or office this 
Winter- Save on costly utility bills. 
Find out why Schrader is the 
outstanding wood stove buy in Ihe 
nation. You']l receive details by mail 
without obligation. Call any time 
day or night, /nt-ufor tatjusirw* H/ricnmej 




600 So Seneca, Db pi A, 
P.O SqkZBK. 

Eugene. OR 3740? 



^Oregon residenle call: l « S00 452-6585 



A beautiful 
and better way 
to heat with wood 

A lovely way to beat longer More heat from less wood 

The Heart hsl one combines the beauty Airtight and thermoitaiicislly controlled 

and remarkable heating dualities of soapstone the Hearthstone will hold a fire up it) 34 
with the most modem wwxteiove technology, hours — and give off heal for another 

1 hours. A unique secondary air system 
re- ignites olherwtse waste gases — for extra 
heat and significantly less Creosote 
Watch the fire — keep the heat 
You can enjoy ihe Hearthstone like a 
(replace with the safety glass doors dosed 
tor maximum warmth, of open for quick 
heat on a chilly morning 

Guilt to last for generations 

Hgncfcrafted to enacting Vermont standards, 
the Hearthstone combines yesler day's- 
materials with today's technology — in an 
investment that will last lor generations. 

It is available in top or rear flue models. 



I K«Brih»tt>iw, Dept. PM9, Moniivitlr, 

I VT 05661 B«Z,'teM>SW 

I Pli-.iw «nd youi Illustrated Handbook 

I W e*vrlcwd 5: tocevtr pcml^ -uni handfavg. 

I Nam? - 

I Addrm . 

I City 

JmncpSi Uimlity Soapttanr Stow | siaie Zip 





What are your 
windows cost- 



ing you? Every click of 

your gas, electric or fuel oil meter 
mean 5 another dollar out of your 



pocket. And at the rate energy 
costs are climbing, doesn't it 
make sense to do everything you 
can to slow those meters down? 

One thing you can do is stop 
your heating and air conditioning 
dollars from escaping out d ratty, 
rattling or failing windows. Window 
Fixer Replacement Channels by 
Quaker provide a permanent 
cure for your window woes. Rust- 
proof aluminum and stainless steel 
channels wi th a spring-powered 
center beod, provide the finest 
weatherstripping available, And 
they correct any sticking or falling 
problems your windows may have, 

Window Fixer Replacement 
Channels ore available at hard- 
ware stores, lumber yards and 
home centers. Pick up a pair. 
Invest an hour of your time You J 1 1 
get weather tight windows that 
work like new, 




Quaker City Mfg.Co.'- ■ 



701 Cheitet Pike. Sharon Hill, pa 1907 1 ? 

SEPTEMBER 1990 143 




LOOKING FOR IDEAS ON HUNTING, FISHING, CAMPING, BUILDING, TOOLS, ETC. 7 
CHECK THESE LISTINGS THEN USE THE COUPON BELOW 



WORTH WRITING FOR 








Energy-saving 
tricks tnat work for 
readers 



Drying twigs for tlndor 

Whenever there's a strong wind, many 
small branches from the hardwood trees 
on my property fall to the ground. I bundle 
these and save them for use as tinder to 
start my fireplace fires. To make tying the 
bundles easier, I built the rack shown to 
hold the twigs. When I have enough lo 
make a bundle $ to 8 in in diameter by 
about 18 in, long, I tie and stack it out- 



doors in Ihe sun to dry. I also dry 
branches cut while pruning. Covered with 
black plastic, the twigs dry oul and burn 
readily during cold weather. To tie the 
knoi when securing the bundle, wrap one 
cord end around the other end as usual in 
slarting to lie a square knot; repeat this 
operation and pull the knot tight. Change 
hand positions to make the second cross- 
over that completes the knot.— James F. 
O'Brien, Oregon, Ohio 





Easier attic Insulation 

You don't have to remove the floorboards 
in an unfinished attic to insulsie beneath 



a walkway. Simply fold the end of some 
blanket insulation back on itself and close 
a panls hanger over the folded end as far 
back on the insulation as possible. Pass a 
wire (or rape} under (he Uoor boards from 
one end of the walkway to Ihe other. 
Attach the wire through the loop at the 
end of Ihe insulation that's secured by the 
hanger. Using this setup, you can easily 
pull the insulation under the floorboards 



while someone else pushes it from the 
other end to reduce drag The insulation 
stays flat, which insures that the entire 
area under the lloorboards covered, 
without your faking time or trouble to 
remove the floorboards ,— Peter WistQGkt, 
Westfield , N J 

Tight attic s«a) 

As building inspector for our township, I 
am always amazed at the inadequate 
methods used to close off ihe access 
entrance to an attic or crawl space, which 
results in costly fuel waste. The standard 
way of covering the entrance is lo lap the 
inside casing over the underside of the 
entrance by about 1 in.; then a thin piece 
of plywood or hard board is fastened on 
this lip. On some occasions I've seen Vi- 
in, gaps between the casing and the 
plywood covering the entrance. 

To make a tight seal on your access 
opening, cul a ft-in, plywood cover 2 in. 
larger on al I sid es th a n the open ing . Cut a 
piece of Ya -in . plywood the exacl size of 
the opening and nail it to the cover with 3d 
common nails. Glue 2-In. -wide strips of 
carpet around the inside of the cover 
perimeter so thal the carpet butts Ihe ¥*- 
in. plywood. Position the cover with 
carpet seal resting on the floor joists or 
flooring. 

To insure that the cover is absolutely 
light and ratlle-lree. Install four screw 



3/8" 3/*" PLYWOOD, 

PLYWOOD SIZE TO FIT 




eyes and hooks, one per side. Fasten 
hooks to cover first and locate eyes so 
chat the cover will be pulled snug when 
the hooks are engaged . — Ranald O 
Ftuck, Perkasia, Pa, 

/PJaaso ivrit to p n gp t 

SEPTEMBER 19SO US 




MOTHER? 
PLANH 



438-0238 



FOR FASTER 
SERVICE 

CALL TOLL 



TURN YOUR V-8 INTO A V-4 AND GET 40% BETTER MILEAGE! 



cham:; whd wafits ID do il him- ci he'sell 
dnd do il uQfr r They include ai Hie in lor mj.i iqn 
schematic ci^g-.sni:. a m procedures you n need 
to con-veri .usi about any V S engine oi American 
manuiaclure mm a sweet running money -saving 
V ■ J 1 he comp ere p at n el is y dp r s lor a nly S • 5 

A4D?4 $ IS UQ 



A', you Saw n MOT HE R NO ifl ll'S pretty i-dSy 
10 convert a muscle sound gas-gu/zimg V-0 en- 
gine mio a ‘viable plenty power iu and eco 
nominal v -4 especially if you have a «t of 
MOTHER s easy -so -follow pans io guide you 
along rhe way Our simpe step By-sleg plans 
are designed for the less -wan- professional me- 




it's inexpensive Iff Quid' H's clean 1 i| s en 
virgnmenlally sound 1 And anyone re-asonasiy 
laminar wit" hand (or power) too 1 s — and with 
S 36 lo spa-e— snoulc P€ ap e to assemble mis 
dandy |itt>e lurnace in |ig lime MOTH Eft's 
waste -dm Burner— which puis our appro* 
mately ? i ,000 u&ab t BTU an hour from iree 
lor rnF hauling crankcase oil— win keep a 
smai weEhnsulaiea Houso anug and warm III 
w.nler long. Oelaiied p ans— uvcluoir q filter 
fuel storage, ,ind leedhne methods— are jusl 
Sic DO ' 1 set ana ihey include a Sul! d-i of nvi re- 
nal s. won S1Q.Q0 




MOTHER'S* AMAZING 
WOOD-BURNING STOVE 



A : .l it takes are MOTHER'S step-by-step, tool- 
proal instructions apfl some shop lime Id lurn 
about 540 worth oi materials into a ' cusiam 
made waodburner dial's the equivalent oi 
commercial models selling tor up So S5QQ, This 
tillie beauty quickly heals 1.1QC souare Iter, 
and you can even coon an n 1 WOO! 510 00 




MOTHER'S NEW, IMPROVED 
HEAT GRABBER 



MOTHER snowed you now to is easy-tomtiail 
energy -fillicienl solar rurnace worked m issve 
54 Now you can build your own hardworking 
ELI u- bagger in acogl six hours ana al ,i 
cost oi Argyrto | 3 S Designed to In any slam 
dam winnow. MOTHER & near Grabber will 
neat any weii-insuiaied room during com sun- 
ny days Derailed point' by -pomi plans are 
yours ror |U 5 i HO And they include lots of 
ex lt& information Si:ch as woodworking 1 ip l: 
money-saving recycling ideas, and d wups o“ 
critical parts arm cross sections 

64012 510 DO 



H 




This duraDt efficient and powerful hrt- 
wood-: 'ac-ter can save you ho^rs oi Pjck 
breaking work th.s winler and you can 
bui id d in jusl fO hours it can sp.ii logs as 
large as iwo ieei n diameter ancj zi inches 

long m r S ii mm) fiv* anc il 

: DsisaDo.,r SfiC'D 'D' 1 less il you nave access lo 
a rector with j hydraulic system |' Either 
you're mechanically nclmec di not MOTH 
ER s cc.n-.piere step -Dy- step instru-s iians will 
sho w yo- h c w ro c an 5 1 r ud a ft igh -gua h ry au 
tomstho lumberjack Thai wii make log split- 
ting anwmgiy m, toi years ip come 1 

31W5 515 00 



MOTHER S AMAZING, TIME- 
SAVING. SUPER HYDRAULIC 
LOG SPUTTER! 



4MMI» 






MAKE UP TO S GALLONS OF ALCOHOL FUEL AN HOUR 
FOR AS LITTLE AS SO* A GALLONI 



UJ £IP 







%fi- &1|[L#UFE 
iroPF^aw *. ? ■ 
man Haiti 



ORDER THE COMPLETE INSTRUCTION PACKAGE 
FROM THE MOTHER. EARTH NEWS T NOWHh* 

deiuKt 6" still package cosls $ 1 5 and it includes 

* Complete bill &i maiaruri? 

* Easy/a roiiow diagrams and m&lrudbns 
that show how to Guild every pan of ihe 
still from me mash cook mg vat 10 ihe 
ei reunion system 

* Deified instructions tor oc-eratnvg me slili 

* RscFpe tor cooking mash 

■* instructions tor mailing ihe column cal- 
lapsih e so the still can de moved easily 

* Instruclians lor applying for a permit front 
live government so you may operate your 
sim legally 

Wuh- these- plans, you can build your 5 I 1 U lor un 
dei S5M after mat d's a simple matte' to 
confers c.un tractors, and even furnaces to run 
on homebrewed fuel 

MOTHER'S 6" Column Still Plans 

040?? Si 5 DO 

Also available MOTHER'S 3 d1 Column Slii Plans 
1 ’ to produce up id 1 gu Ian d alcohol per hour ) 

64016 $16 00 

ND-niSH GUARANTEE 1 

AH of Mother's Rians come wMi a no risk guar 
an tee U alter 1 a gays you decide not To use your 
plans, you can return them tor a lull rotund o' 
your purchase prrce 




MOTHER S ALCOHOL FUEL KIT 




Home heaimg oil will soon double its cost ot la-si 
year . . , and gas i$ soiling al outrageously in- 
flaletr prices Gut Share u a way dull Wnh the 
help Of MOTHER’S ALCOHOL FUEL KIT you can 
bui ! d your owrt siili . lurn corn mlo alcohol 
fuel and heal the high price of gas and 
oil' Everything you need is included: a SET OF 
MOTHEH'5 ‘MCODBURNlNG STILL PLANS la 
show you now ic build your own still . . . 
BROWN'S ALCOHOL MOTOR FUEL COOKBOOK to 
help you make your mash and convert yOur gaso- 
line engine . . M/2 In, or dry Mash Conking 
Eniyma and M?2 lb of dry Fermenmion. En- 
zyme, with distiller's yeast, needed lo Turn mash 
10 alcohol a FERMENTATION LOCK to insure 
mar gases from (he rermenlatioit process can 



bubble oui ol your container without totting ait 
back In . and a H TDflO METE R To measure toe 
exact praal Of yaur diiliHed altohot . plus a 
reprint of Pie article rrom MOTHER NO 56 that 
shows how lo convert your oil burner to alcohol 
Fuel, quickly and easily 1 

ALCOHOL FUEL KIT 
Hydrometer 
Fermentation luck 
Cooking Enzyme 
Fermentation feast 
Plans: 3' column si ll 
6* column SUM 
Bra wn's A tcobc! Motor 
F vet Cookbook 



RI0 19 $46.00 
84020 $1,96 

840ZT St, 50 
64028 $8.40 

04Q29 $890 

04016 S16C0 
64027 $15.00 

61056 $9 95 




CORRUGATED 



COLLECTOR PLANS 



Slep-Sy-slsp plans for the comslructionand in- 
stallation of an easy -w 'build 96 square -foot 
solar collector Thai can pump up to 19.000 Iree 
STU per hour into your home 10' |US1 Ov<! r 
$100 As a plus, toe m s i ruction? detail ihe 
fabrication <ji special Uwls tor culling Thermax 
and counter sinking aoqg devices which 
will be very useluf in numerous woodworking 
profsets 64026 SiO.&Q 



Order plans from Mother's Pcans. P O- 5 -bx A. Last Flal Rock, N C. £ 6 ? 2 £ Or I III id Ihe cou- 
pon ind man It with your chuck or money order. Prices are subjeci to change! without notice. 




MOTHER: Please send me the setts) of plans that I have indicated below. ?o«404 
My check or money order in ihe lull amount is enclosed. 



SHIP TO Cpltt.lt fjrlfttl 

^j||^ 

*>> HI 

9*s few He. 




Mother's Plans, P.O, Bo* East Flat Rock, N.C, 2fi726 

Nal« ii you prtftir nor Is cut this ptqa yau mt* wA*t an t otai'ttt sm«i si mah 

*dd i Itv, aurdiJfioe "f iumrtinfl sn Cistd-as lutMJa.. tictpl Iqi i; tiLf-g* tafd srotr?. 






WHAT YOU NEED IS WHAT YOU GET 

WARMTH * RELIABILITY • INDEPENDENCE * ECONOMY 

THE NEW AMERICA" GIVES YOU THE FEATURES, PERFORMANCE 
AND SATISFACTION YOU NEED ... AND YOUR FAMILY DESERVES, 




* Up to &0 r 00 0 BTU 2.000 $q. h . 
capacity 

» Combination conveclion and radEunt 

heat 

* Fuw^r ful automatic blower available 

* Burns Wood or Coal 

* Highly efficient baffle and heat 
exchanger 

* Brick fined firebox BO lb load 

* Easily holds fire nyernigh-t 

* Easy to operate 

* Two cooking surfaces for 
emergencies 

* Extreme ly low Clearances ED 
combustibles 

* Frwe colors foi any decor 



MADE IN USA 




UINDfflWRfTERS 

LABOftXtORlES 

usrta 



INC h 



THE NEW AMERICA WOOD HEAT SYSTEM 

Powerful Wood Heat — Intelligently Managed 







His incredible All HIGHTER Sim 
hunts 24 hours and mere ... 
on just ONE LORD of coal! 

rTS AN AMAZING FACT— no other 
stove bums a load ol ooal longer than on 
ALL NlGHTEfll Our airUotit coal slovo is 
American-made, cratled Trom the highest 
Quality casl-lron and comes lined with fire- 
brick, But more important, its unique fond 
very advanced) "by-pass air flow system 
Oums coal SAFELY and more eHtoaniiy. 
So you always get a MOUSE FULL OF 
HEAT— through the cotetosi day and ntghi— 
wnihooi having to reload! 

Plus our CHUBBY MGE is rugged, at- 
tractive and comes fully GUARANTEED. 



Dealer Inquiries Inviled 
(312) 346-3473 



Send $1 to ewer brwhilFi\ postage, handling to 

COLUMBIA PRODUCTS CO* 

22 West Monroe, Rm. 1705 

Chicago. Ill bOfcCtf 



BUILD SOLAR! 




SAVE ENERGY! 

10 AHofdahk Pauarn. 

ComumgsoFify le Trxiirfcirtii 
Tax crrcllli AVAilfltiW 1 
Vuui lufi viliji'j-r’jfYi 

> Gunrtwd 

Send f $ 10 far 10 PfcwJ iM Sftbf Ofiynt TO 

eunrowfis mcauscH 

HU W. Utakimi 
liliei, Hkhtu 41911 

— 

ADDRESS: 

CITY: 

PM9 



iMAKE CASH 

In cleaning chimneys 




hi 
easy 
with ihc 
Au-jmsI 
Siptem 
a proven 
method of 
c U'drimn 
residential, 
wood ■ bum-'Pig 
chimney* in 
L-i i- lhan art 
hour. fAnd (te 

awvuf.fe cfinrifir 
far thii scnice 
u, $45 CO A flue i 



Herts'* one heck ol 
ari opportunity You 
can new live the life 
you avint to Audi 

. 10 work 

* when you 
wunl to work 
Perform a much 
needed serwe 
, Wear a top hat 
toworh And; 
clear more than 
a dtay! With the 
August UiVsl System 
VTX/QANDOm 
We'll show you how 



Ffj THE£ ii i nn h:w you ran 

BE A CHIMNEY SWEEP 
Call TOLL FREE BOO - 24 3- 5166 

*,Cflmr WtW Lj(.r 4 ft?MOTMS l 

,1 -*n* Wv,i S^urmk lln 

l> ■>. *01 LWiX fVU WnWMI. CT ■ ■Mtei 



“Let me j«nd you this BIG, 
ILLUSTRATED newspaper about 
burning coat ami wood!” 




V* pub sh THE WOODaURMFP here a t the 
a*ove Ifictory. Thuj latest <wue has n BIG, *- 
PAGE SECTION Jibwit qCml...nrd plenty Ol arfr 
pies to help wgodpum- 
wa" SAVE MONEY and 
AVOID TROUBLE. too* 
Ptui- full detail! about ob 
our STOVES and vmueuu 
KCeGWdM All Tor puM f 1 
On o*jr monaw‘t*ck 
GUARANTEE' 



1 

2# | 

, p *0» ! 

J»su* ■ 

EUDk™.1 

□ Ei fiat's j™ 11 PlHifi RUSH meltra latest issub ■ 
ryl THE WOODBliHNER. wtm mu guarantor I must tw I 
i at)*-, uiisriid wrth it « you! rafurir) my u& Jr — tnd - 

stftlelmiikwpjtjepapaff o 



AdctaHLi 



Into 



EHpt- PM Du Commam* Strut 
p QlMlontmiy. CT M033 



140 POPULAR MECHANICS 




How to cut 
heating bills: 



Install a new ULTRA’” 
fireplace furnace insert 




Up to 100,000 
BTUi'hr heat 

output W 

efficiency, 

Oul your 
heating 
bills SSO 
10 JlGO/rmtfi 

Dual 
internal 
blower system 



NEW! Air-Tight Doors interchange 
with full-view Glass Doors, 



Created by Thermograte, Inc, 
Lifetime Warranty against burnout 
of tubular heat exchanger 



MONEY SACK 6-mth Guarantee 



Warehouse savings 
thru our magazine’s 
direct-buying service. 

* Environment, 
Health and 
nutrition, 
water-washmg, 
and more. 

* Energy, 
Hundreds 
of ideas,, 
producls,. 
accessories. 

* Changing lifestyles, 
Food drying, water washing, 
productive leisure, lawn and garden. 




32 +- pages ol helplul articles, pretested and 
evaluated products, sizing helps, complete 
Ordering information and money-saving 
warehouse direct prices. 



Introductory Offer: 

Send only S1.0G lew first class postage S 
handling. Wnte today to: 



Envivostyie rM Publications 
Oept. 040-003 P.G. Box 43021 
St Paul MN 55164 

■D 1980 




/Continued from gape M5J 



Window insulation 

My windows have a 2-in. space from the 
double-pane glass to the Inside edge of 
the jamb. To seal out draffs, I cut 
slip- in insulation panels of 2-in.- thick 
polystyrene foam to fit the window 
openings. To strengthen the panels for 
cons! ant handfing, i covered all edges 
with tape binding. When it's sunny 
outside. I remove the panels. J replace 
the panels at night. In cold weather I 
permanently leave the panels over 
windows in rooms t don't often use, as the 
polystyrene does allow some light to pass 
through. I've had a marked reduction in 
gas consumption since using the panels. 
The house also feels much warmer at a 



POLYSTYRENE 

FOAM . TAPE 




lower temperature. My theory is ihat there 
are no cold window surfaces to draw 
heal from warmer objects. — Joseph H. 
Williamson, Cottage Grove, Minn. 

Common-sense cooking 

When l r m baking, roasting or broiling 
dinner, si always try to plan the menu to 
include vegetables or other side dishes 
that I can hea! in the oven. Doing so uses 
the heat to greatest advantage. — 
Barbara Genetti, New Tripoli Pa. 

2 energy bypasses 

The besl way I've found to cut healing 
costs is to buy a down comforter and turn 
the heat off at night. Another way to save 
energy is to unplug lhat energy-gobbling 
clothes dryer and hang the wash on a 
solar clothes dryer — a clothesline. — 
David Ward, Glenwood Springs, Colo. 



Share your hom# unergy-saving ideas.. PM wid 
pay 125 tof each Ides p: jfc shed I nclude sketch 
Or photo, if necessary, and a stamped, sall-atf- 
dressed envelope it you want nnusftd msleriai re- 
turned. Send bo Energy-Saving. Popular Mechan- 
ics. 224 Weal 57lhi Si, New YofK N V, 10019 




photographs 




Over 1 75 pages. 

$7.95 



History, 

batteries, 

controls, 

motors 

Vehicles of 
today 

Cars of the 
luture 

Special 

home -built 

chapter 

Complete 
buyer's guide 





■Over ISO pages 

$6.95 



Build-it- 

yoursell 

windmills 

Storage 

systems 

Power plants 
for homeand 
industry 

Buyer's 

guide 



Money-back guarantee! 



: TO ORDER WITH VISA OR MAS- 
TER CARD, CALL TOLL-FREE 
! <800| 323-4241; in Illinois cati col- 
] lect (312} 498-4000 
J OR MAIL THIS FORM TO: 
i Book Value International Inc. 

I Dept PM -9. 400 Anthony Trail 
j Northbrook. !l 60062 
j Charge 10 my □ Visa □ MasterCard 

^ Card No 

i Signature 

J □ l nave enclosed payment 
i Please send me 

j □ copies of THE COMPLETE BOOK 
r OF ELECTRIC VEHICLES a! $7 95 
1; e3C|fl ' 

i □ enpies pi WIND ENERGY at $0.95 
■ each . 

f PI ease mclud e t GC s h i p pi ng ch arg e for 
| each tiODk Ordered Illinois residents, 
i add tax 

l Name 

l Address 

| CM y/ State; Zip 



September isao i49 





fENTARAMA the 

plastic-domed ventilating skylight 



— j 



IMYLIGHT COHPOHAIIOH 



75 Channel Drive, Port Washington, W.Y, 11050 (516) 833-5000 

(£) Copyright 19 78, Ve*iiT*r»rin* Skvliflht Corporation 



COAL IS THE 
FUTURE. 



LET THE SUN SHINE IN Skylights oNsr □ striking and iftex pensive way lo improve your 
day time living. Pleasant. eriic»oni overhead day-lighting will transform dull rooms into 
bright, eheeHul much more livable Space Each Vemarama brings del into solar winter 
heal -gam with natural aif-conditionlng Complete package. <f0utrte domed units fit any 
roof any roofing, and any climate. Ptease wnte for .free literature 



ADDPE55 



CITY and STATE Z I P I 

Z65H rtford CT 061^^ 2Q3^BEa-9jq^ j 



PATRIOT. maker of the 
phenomenally efficient 
SUPER PAT RIOT downdraft 
wood burner, introduces 
SUPER COAL ™ 

SUPER COAL"* is not a 
modified or compromised 
wood* Stove; it is a superb 
coat stove. 

Among Its Innovative fea- 
tures Is a remarkable series, 
of heat exchange tubes 
which extract every 



A 

fl 



Enclosed it. Si 00. Please rush me. A Consumer's Guide to Burn 
ingCoil. PATRIOT literature, and a coupon redeemable for a FREE 
PATRIOT cap at participating dealers. 

Enclosed is 5Q # t Please rush me patriot Htwiture. 

NAME 



possible BTU out of 
the coal without producing 
creosote, A blower will be 
optional, it is perfectly de- 
signed for fireplace instal- 
lation. For 3 clear and candid 
discussion of coa (burning, 
and its comparison with 
wood, see below. 



SUPER COAL" 



It * it * * * 

k'i quiur ntwlotro™^ 

Z65H Prestlq* 1 Park Road 
East Hartford. CT 06 1 08 
[2031 sza.»40i 



ISO POPULAR MECHANICS 




Now, a heat 
pump for 
cold climates 

T his heal pump is the first model with 
dual compressors to come on the 
market, according to Cartier, its maker. 
The dual-compressor system, designed 
for northern climates, is claimed to out- 
perform other heat pumps In two ways: 
■ First, when outdoor temperatures 




This two- compressor heal pump, for use in 
northern eJ I males, has no excessive cool- 
ing capacity ■> do conventional pumps. 

drop to a poinl where conventional, sin- 
gle-compressor heat pumps can't fully 
satisfy indoor comfort levels, this new 
Wealhermaster III heat pump automati- 
cally energizes its second compressor to 
boost | he system's heating capacity. At 
such temperatures, conventional heat 
pumps switch lo more cosily eleclric- re- 
sist a nee heat. However, the Carrier heat 
pump cuts back on utility bills by function- 
ing efficiently down to a lower, second 
thermal- balance point before resorting lo 
standby electric heat. 

■ Second, in northern climates where 
heating requirements are greater than 
cooling requirements, the dual compres- 
sor eliminates the need lor oversize cool- 
ing capacities, By eliminating the tradi- 
tional oversizing, humidity contrql isn't 
sacrificed. One compressor cools; two 
compressors heat, 

The system is available in two sizes 
starting at about $3000 inducing installa- 
tion. The smeller unit has capacities of 
29,000 B.T.U. COOling, 33.000 B.T.U at 
high-iemperature heating, and 29.000 
B.T.U. at low-fomperalure healing. Its en- 
ergy efficiency ratio fEER) is 8 4 Carrier 
Air Conditioning, Box 4008, Carrier 
Pkwy., Syracuse, N.V. 13221., m 




CHRYSLER'S SPECIAL K FORMULA 

{ CtVlfJfKJSiJ from P9Q& 7 7) 

and Dodge Mirada, Unlike GM's 
compacts, Chrysler will offer no 
sporty versions (at least initially). 
That market is covered by the 
hatchback Omni 024/ Horizon TC3, 
slightly smaller cars that already 
have become big successes for 
Chrysler. 

1 got into the base two-door first, a 
handsome silver car with red cloth 
interior. Its boxy styling reminded 
me of the very formal Buiek Skylark, 
especially since it had the upright 
chrome grille that will be used on 
the Plymouth models. The finned 
Dodge grille presents a more sporty 
appearance. 

Thia car waa equipped with the all- 
new, A meric an -made 2,2-liter, four- 
cylinder standard engine that 
produces 92 hp at 5200 rpm. It also 
had manual steering and manual 
brakes. A four-speed manual over- 
drive transmission is standard on 
the 2.2-liter cars, but was not avail- 
able for testing, so my driving im- 
pressions are limited to the optional 
three- speed automatic. 

The standard seats are comfort- 
able, firmly padded benches that 
provide excellent lower back sup- 
port, Only the back seat is lacking in 
thigh support, for the lower cushion 
is truncated to offer the illusion of 
more legroom. 

With the front seat adjusted so 
that I was comfortable, there was 
just enough rear-seat legroom so 
that my knees didn’t touch the back 
of the front seat. 

Interior la cheerful 

The interior of the K-ear is bright 
and airy. The dash is compact and 
set well forward, leaving plenty of 
space in front of the passengers, and 
the windows are large, so visibility is 
good in all directions. These cars are 
just as roomy for four passengers as 
the old Aspen and Volare were, but 
those cars had relatively little inte- 
rior space compared to their exteri- 
or bulk and hefty 3200-pound (base) 
curb weight. And the K-car has a 
roomy 15.0-cu.-ft. trunk— just 1.4 cu. 
ft, smaller than the Aspen/' Volare, 

Driving the base car was a disap- 
pointment, The manual rack-and- 
pinion steering was heavy at low 
speeds and there was too much free 
play on center. Furthermore, the 
nonassisted brakes felt spongy. 

Once under way, the 2.2-liter en- 
gine was sluggish. For example, 0 to 
30 mph required a leisurely 5.6 sec- 
onds, 0 to 40 took 8.0, reaching 60 
took a consistent 12,9, and 0 to GO 
mph was a long 18*4 — slower than 
some diesel-powered cars I've driv- 



en. Accelerating the 2.2-liter engine 
past 60 mph waa an exercise in frus- 
tration — the engine was totally out 
of breath by 70 mph. It should be 
added, though, that cars equipped 
with manual transmissions will un- 
doubtedly have more pep than our 
automatic-equipped test car. 

The other three prototypes all had 
the optional 2,6-liter, four-cylinder 
engine that is made for Chrysler by 
Mitsubishi in Japan. This engine, 
which produces 105 net hp at 5000 
rpm, will only be available with an 
automatic transmission. 

Choose options carefully 

These three cars also were 
equipped with the optional power 
steering and power brakes. They 
were vastly superior to the base car 
in acceleration and handling ease, 
proving once again how important it 
is to choose options wisely. 

While the optional power, rack- 
and-pinion steering gave up some- 
thing in road feel compared to the 
manual steering gear, response on 
center was much quicker, and there 
was less free play. Power steering 
also made the cars much easier to 
drive around tight turns, because 
the front-wheel-drive tendency for 
the front wheels to want to go 
straight is greatly masked by the 
power assist. Torque steer, the ten- 
dency for the steering to tighten 
more as the car accelerates out of a 
turn, was noticeably absent on all 
the prototypes. 

The power brakes offered sure, 
safe stops from high speed without 
fading or causing the car to pull to 
one side. The pedal felt light and 
positive in use— a vast improve- 
ment over the heavy, spongy pedal 
on the base car. 

Accelerating to highway speeds 
was much easier in the 2.6-liter- 
equipped cars. Zero to 30 mph took 
4.5 seconds, 0 to 40 mph required 6,8, 

0 to 50 was 9.5, and 0 to 00 mph could 
be attained in 12,8 seconds— 5,6 sec- 
onds faster than the base car. 

Passing times were adequate on 
2,6-liter cars. Thirty to 50 mph took 
an average of 7.4 seconds* with the 
Upshift to second gear occurring at 
45 mph. Forty to 60 took 1 1.2 sec- 
onds, but 50 to 70 was a long 15.4 sec- 
onds, The automatic transmission 
shifted roughly under hard acceler- 
ation^ but was otherwise unobtru- 
sive. 

On the open road, all four cars 
rode well. Coil springs at all four ! 
wheels impart a firm, but not un- 
comfortable, ride. At speed, wind 
and engine noise were low. The cars 
tracked bumpy turns without their 
rear ends veering off course, prov- 
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Energy-Saving 
New Way to 
Heat Your Home 



Th# Free Heat Machine can 

make your winters a lot more 
pleasant. It really puts out the heat 
makes your fireplace a heating 
system for your home. 

CUTS FUEL BILLS 

Turn off your furnace, enjoy 
the Free Heat Machine, and then 
enjoy 30 to 80% savings on your 
heating bills. An average fire will 
comfortably heat 1 ,500 square 
feet. You can use wood .coal or any 
other solid fuel. 

ENJOY YOUR FINE 

You'll be able to enjoy that 
cheery, comfortable feeling of 
watching the fire. and know the 
heat isn't being lost up the 
chimney. No wonder tens of 
thousands already are in use! 

EASY TO INSTALL 

The attractive Free Heat 
Machine slips into virtually any 
masonry fireplace . . . easily, 
simply. In less than an hour you II 
be enjoying the warmth, the 
beauty, the savings. And it's safer 
U.L tested and listed; C.5.A. 
approved. Write for descriptive 
literature and dealer near you. 

FREE HEAT & 

MACHINE 7 Q 

t35-P Sunshine Lane- (714)744-1610 
San Marcos, CA 92069 
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WATER WELLS 

50... 100. ..200 FEET DEEP 

Saves 1/bu Hundreds of Dollars! 
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Thousands of fnmilieti in all w ulotcs 
have a I ready drill end their own water 
wells with HYDRA-DRILL, They haw 
found the easy, economia^ii woy to h&VO 
all the (rood, pure water they need for 
their homen and pardenn. 

Our biff, ittustrnted in forma linn kit 
will be nirthed to you bv First CIiihm Mail 
on n^uoft. It's FtlEK! No nbliffatuui No 
salertman wilt call. 

Don't wait for tbe nesjt rlmuuhc nr biff 
increase in your water bill. Coil or write 
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(800) 82 1 -2280 
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CHRYSLER *S SPECIAL K FORMULA 

iCont'nvttt from page J5!) 

ing that the new flex-arm, beam- 
axle rear suspension with trailing 
links (a simple form of independent 
rear suspension) is a vast improve- 
ment over the Aspen Volare rear 
suspension, 

Surprisingly, there were very few 
problems with the engineering pro- 
totypes. 

Auxiliary gauges missing 

The dash on the K-car is devoid of 
any auxiliary gnugpR. The Aspen/ 
Vglare was better in this respect, 
with ammeter and temperature 
gauges standard. On the K-cars, 
these gauges will be optional start- 
ing in mid- 1 981, but no tachometer 
will be available. 

On the skid pad, 1 had a chance to 
compare the base car with two other 
cars equipped with power steering. 
One of these had the stock suspen- 
sion. while the other was equipped 
with the optional handling package. 
This package inc hides wide ] XF?.- 1 
t>fjPl4 rsdials on 14-inch wheels (vs. 
175/75R13 radiate on 13-inch 
wheels), the addition of an antis way 
bar in front (all models use an inte- 
gral torsion tube in the rear, that is, 
the flex-arm beam axle), and stiffer 
shocks and springs. 

Alt three cars exhibited initial Ltn- 
de rater r. The two without the han- 
dling package w r cnl into terminal, 
grinding understeer when pushed 
hard, while the ear with the han- 
dling park age actually became neu- 
tral and then lapsed into over- 
steer — in other words, the tai l would 
break loose if I drove through a turn 
fast enough. All three cars felt rea- 
sonably safe and predictable once l 
learned their vices. 

The car with the handling pack- 
age hud much less body roll than the 
other two. Its only drawback showed 
i] p on bu mpy roads, where the added 
roll stiffness caused more side-to- 
side pitching when only one wheel 
hit a bump. 

The K-car k are reasonably enjoy- 
able to drive, but nowhere near as 
performance-oriented as cars like 
Chevy's Citation Xll or Pontiac's 
Phoenix SJ. And the fact that 
Chrysler pi u ns no sport package or | 
hatchback version further proves 
that the K-car is aimed at the con- 
servative, economy- minded motor- 
ists who made the Plymouth Valiant 
and Dodge Dart such popular curs 
during the 1960s and early 1070 k, 

Chrysler is aiming at a 25-percent 
fuel-economy improvement over the 
Aspen/ Volar e, which should put the 
K-car* at 25 mpg city {EPA test cy- 
cle) with the 2.2-Liter engine. M 




HEARTH AID® II 

Tops in value, features and 
quality 

J coot aia 



you don t 
need to 
sacrifice, 
your fire- 
place's ap- 
pearance or 
the delight 
of an open 
fire to be energy efficient. 

Efficiency Plus Elegance 




HEARTH-AID® 

No. 1 

Setting Automatic 
i N Fireplace Neal 

Exchanger 




Stainless Sleel, electrically 
powered. No tools for Instal- 
lation. Can be used with 
existing doors. 

Increases Heat Output 500% 




PIGGYBACK® 

Electrically powered 
heal circulator 
Operates automat- 
ically, Works on 
any size flue. 
Eliminates heat 
stratification. 
No Tools lor 
Installation, 



lor tree Literature write or call; 



Thermalite Corp, 
Dept. PM P,0* Box 658 
Brentwood, Tn + 37027 
Phone (615) 395-4353 
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Left say you burned this 
much heating oil 1st year: 




Ybu can comfortably cut back 
to this much (or less): 

with INTERburner. The fuel- 
saving replacement oil burner. 



Some INTERburner users 
report cuts of as much as 40% 
in oil consumption. 

Little wonder, INTERburner works on 
a patented process that gives a pre- 
cisely tuned air/fuel mixture. Result a 
cleaner, hotter flame and more heat 
from a lot less oil. No smoke either. 
And IN TER burner runs so quietly, 
you’ll wonder if it’s on. 

Proved. Over a million times. 

3n Western Europe, where fuel oil 
prices are SI SO per gallon (or higher } H 
more than one million INTERburners 
are in service. Helping save oil— and 
money. 

Quality-made in the U-S-A. 

INTERburners are now being man- 
ufactured by Sloan Vatve Company 
Chicago, a company famous for qual- 



ity for more than 70 years. Each UL- 
listed u nit is factory-fired and tested. 

Get a free Home Heating Audit by 
a real pro— your Qualified 
INTER burner Installer. 

Every technician installing 
INTERburners 
is a graduate 
of the profes- 
sional JNTER- 
burner training 
program. You 
can count on his 
qualifications am 
know-how. And right now, he can per- 
form a 9 -point audit of your existing 
oil heating system. No cost or obliga- 
tion of course. Just a big opportunity 
to learn how you can cut oil consurnp- 
tion with INTERburner. 
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Save oil. Save money. Call toll-free 1-800-1 AM COLD* 
for the name of your local INTERburner dealer. 

(IN WASHINGTON STATE, CALL (206) 746-S701.) 



SEE MORE OF THE SKY 

{CetntrrtuBti (r on pagv S5l 




grain an extremely compact struc- 
ture. An H-tnch model is only 2 feet 
long and weighs lens than ,10 pounds. 
A drawback; Schmid t-Ca&segrains 
are priced at least 50 percent higher 
than Newtonian reflectors of com- 
parable aperture. 

The top-of-thedinc telescopes h in 
terms of price anti optical perfor- 
mance. are the Maksutov -Casse- 
grains. Similar in general appear- 
ance and function to the Schmidt- 
Cassegrain, these telescopes pro- 
vide tlie sharpest images of the new- 
generation scopes — but you can pay 
more than $1000 for a 3 L .-a- or 4-inch 
model Six-inch models start at 
$2000 and larger sues quickly esea 
late through the clouds. 



Check your site 



Choosing what type of telescope is 
best for you depends, of course, on 
how much you care to spend. But 
you would be wise to consider other 
factors, like your observing site. If 
you’ll be doing most of your sky- 
w ate hing from in or near a city, you 
should choose a r mailer-aperture 
telescope — a B-inch Schmidt-Casse- 
grain, for instance— since artificial 
lights from urban areas tend to ne- 
gate much of the light-collecting ca- 
pacity of the bigger 'scopes. I f a good 
percentage of your sky watching will 
be from a site reasonably clear of 
man-made illumination, a Newtoni- 
an reflector will give you the most 
stars per dollar outlay, 

To bring you hack to earth for a 
moment, there are a few enrerifw. 
One; The mirrors in the Newtonian 
are adjustable; moving the 'scope 
can throw it slightly out of adjust- 
ment — enough to cause you to see 
nonexistent flares, spurs or stream- 
ers on stars. Learn to adjust your 
equipment before you start to use it, 
Another: Aluminized optical sur- 
faces on the Newtonian are subject 
to star-dimming deterioration, tar- 
nishing enough in five or 10 years to 
require resurfacing. That's no big 
deal Specialty shops {advertising m 
telescope magazines) charge rough- 
ly $50 for the job. Schmid t-Ca&ae- 
gruin ahd Maksutov- Cassegrain 
'scopes are enclosed and protected, 
so their aluminum surfaces last at 
least 20 years. 

And a final suggestion: You can 
pick up many more tips like these, 
and save yourself money and head- 
aches by reading widely on amateur 



astronomy before you train your 
eyes on the sky through a top-df-lhe- 
line telescope. w 




COMFORT 

BEAUTY 



The Earth Stove® 

gives you all three. 




Everything you've demanded in an 
airtight wood stove is available in 
the amazingly efficient The Earth 
Sieve, Whether you bum it as a 
thermostatic heater or as an open 
fireplace you'll agree that The 
Earth Stove i& an outstanding 
solution to the energy problem. 
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As fuel costs rise, Americans in growing numbers are 
drilling their own land to cool and heat their homes. 



by John H. Ingersoll 



W orried to a point barely short of 
panic over runaway energy 
costs, moat of us are scrambling for 
alt*rnntivea-“ ceiling fans and shad- 
ing devices for summer, wood burn- 
era and solar in winter. Or we're 
learning to do without. Moat of us 
are also overlooking a barely tapped 
energy source right under our feet— 
ground water. This energy reser- 
voir,, dormant since dinosaurs 
roamed the earth, is due to play a 
larger role in home comfort during 
tho years ahead, 

A surprisingly simple machine, 
the water-source heat pump, pro- 
vides the tap for ground-water en- 
ergy, 

Annual sales for this pump, on tho 
market for more than 30 years, were 
creeping along at 5000 to 10,000 as 
recently as three years ago. Last 
year, sales broke through the 75,000 
mark, and some in the industry ex- 
pect to set sates at the rate of 
300,000 units a vear bv the middle of 
1081, 

What*s behind the boom? The 
same pressure that’s driving people 
to buy wood stoves, flue dampers 
and awnings: out-of-sight fuel hills. 
Buyers and would-be buyers of 
water-source heat pumps are dis- 
covering that this machine saves 
money and still delivers year-round 
home com fort. 



How much money? It could he as 
much an half of what you* re paying 
now, Savings that high have been 
reported- Other homeowners cite 
more modest savings, in the 10 per- 
cent to 30 percent range. 

Energy in a well 

Ground water won't produce for 
everyone. Houses with steam or hot- 
water heating systems, for instance, 
are probably not good candidates for 
conversion, (We’ll gel back to poten- 
tial problems and limitations Later.) 
But for homeowners with easy ac- 
cess to Lindcrgound water, the (lay- 



off from a heal pump can rival strik- 
ing oil in your yard, 

in 1978, Karl Osberg of Huron* 
S.D., heated his 1 800- square- foot 
home with an air-source heat pump. 
His monthly electric bills ran to 
more than $200. 

Last summer, Osberg pulled out 
the pump and replaced it with a 
water-source heat pump tied to an 
artesian well already on his proper- 
ty. He reports that his total electric 
bills each month this past winter 
ranged from about $65 to $00 with a 
high one month of $96. And his 1979- 
80 bills included a rate hike by the 



Ground-wafer temperaturea stay constant winter and summer- Modern pumps extract energy even when water !• cooler then SO F. 




GROUND WATER TEMPERATURES IN WELLS SO' to 1&tT DEEP 



"l LESS THAN E. 
49° TO 58° 

68° TO 70 P 

MORE THAN 7<F 
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electric utility, {In both cases, the 
bills were for all electric appliances 
in the house, since there was no way 
to break out the heat-pump costs,) 

He says last winter there were 
plenty of days when the wind whis- 
tled by at a chilling 1 minus 15* F. 
Temperature of the inbound water 
from his well is {HF F. r more than ad- 
equate to heat his house. And in the 
summer? "We get hit with spells of 
100° days back to back fora week at a 
time. The hent pump, still pulling 
water at SCP, practically Cools our 
house free/* 

Osberg is one of a growing number 
of people who have learned that 
ground water, the source of the en- 
orgy, is as dependable as sunrise. 
Wherever you live, the temperature 
of ground water remains virtually 
the same all year, In Butte, Mont,, 
ground water stays an even 50^ F, In 
Phoenix, Ariz. T where summer air 
temperatures often top 10EP F,, 
ground water remains a comfort- 
able TO 6 . 



Obviously the same is not true of 
air temperature. Manufacturers ad- 
mit that an air-to-air heat pump 
grunts to cool 100* F, air, and in 
winter needs help from auxiliary 
heaters when below- free zing weath- 
er arrives. That help is provided by 
built-in electric-resistance strip 
heaters. As air-source pump owners 
report somewhat bitterly, when 
those strip heaters turn on. their 
electric bills soar. 

How water beats oil 

Performance figures confirm that 
the ground-water system works, at 
least theoretically. Coefficient of 
performance (COP) tells how much 
heating energy a pump delivers 
compared to the power it uses. A 
pump with a COP oft. 8 turns out 1,8 
units of heat for each unit of elec- 
tricity consumed. One of the beau- 
ties of all heat pumps is the fact that 
they deliver more than they con- 
sume. By comparison, an oil furnace 
that burns one unit of oil delivers 



only 0,7 units, of heat to your home. 

Quality air-to-air heat pumps av- 
erage COP levels between 1,8 and 
2.5. The ratio is less when the ma- 
chine is subjected to long periods of 
freezing weather, and more when it 
operates in a mild climate. Some 
water-source heat pumps tick off a 
COP of 3 h 5 and there is industry 
speculation that improved engineer- 
ing will soon raise that figure above 
4, 

On the cooling side, pumps are rat- 
ed un the basis of an energy efficien- 
cy ratio (EER)* EER also represents 
output divided by power input, 
which makes the high numbers de- 
sirable. 

EER for air-source pumps fall be- 
tween 6.8 and 9.0. Water-source 
pumps can reach an EER of 13 or 
more, 

A catch; drilling coat 

Now the big question. If this clev- 
er, money-aaving pump has been 
around for 30 years, why hasn’t it 
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long since overtaken the air-to-air 
heat pump? 

The law of least resistance is at 
work here. Even though an air- 
source pump usually costs more to 
run (and, in very cold weather, has 
its problems), air is free. Ground 
water is not. Drilling a well costs 
money* Electricity to run a well 
pump costa money, and wells just 
aren't an option for everyone, 

“Imagine everyone in Manhattan 
drilling their own well/' says Janies 
Calm, Energy and Environmental 
Div. engineer for Argonne National 
Labs, Argonne, 111* "'Besides/' he 
says with a grin, '"drilling through 
the subways might prove rather dif- 
ficult/* 

Those who can drill may have to 
dig deep — into their pockets. The av- 
erage domestic well in the United 
States now costs around $2400. A 
second well to take back water used 
by the pump— called a recharge 
well — may or may not have to be as 
deep as the supply well. Its cost 



State attitudes on recharqe wells 



Kansas 

Maryland 

Massachusetts 

Michigan 



Iowa 

Kentucky 

Louisiana 

Mississippi 



Will not permit 
rechprg* wall 

Arizona 

Maine 

Minnesotat 

Missouri 

Oklahoma’ 

Virginia 

Wisconsin 



Recharge well 
okay with permit 

Alabama 

California 

Colorado 

Gonnedicul 

Delaware 

Florida 

Hawaii 

Idaho 



Nevada 

New Hampshire 
New Mexico 

North Carolina 

Ohio 

Pennsylvania 

Tennessee 

Vermont 

Washington 

Wyoming 



No permit required 

Alaska 

Arkansas 

Illinois 

Indiana 



Montana 
Nebraska 
New Jersey 
New York 
North Dakota 
Oregon 
Rhode Island 
South Carolina 
South Dakota 
Texas 
Utah 

West Virginia 



Recharge okay lor 
cooling water only 

Georgia 



Source National Walw Wen Assn. 

^Although Oklehomp statute permits no fscherge wells. Bifocals 
hive not as yet enforced the lew. 

tAI press time, Minnesota was cefaiderlreQ ■ bill Ip permit recharge wells. 
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DISCHARGE WEU 




A water-source heal pump extracts 
heat from ground water in wirvier 
and delivers it to your home via an air- 
moving system. In summer, the system 
reverses itsell to pull heat from air in the 
house and pass it on to ground water 
colder fhan the air. 

The machine accomplishes this feat 
with a heat carrier, Freon, the same re- 
frigerant used in air-source heat pumps, 
airconditioners and refrigerators. Here's 
how it works: 

Freon travels under pressure through 
the heat pump in a slim tube. The tube 
passes lb rough two heat exchangers. In 
winter during the heating mode. Freon 
begins its journey as a liquid, Its tubing 
passes through metal coils In which 
ground water is coursing. The Freon boils 
in proximity to water, drawing off heat 
Gaseous Freon moves on through ihe 
compressor, and then passes to the sec- 
ond heat exchanger. Cool return air from 
the house passes across these coils. 
Heat packed into the Freon gas gravitates 
lo the cool air, warming it. Heated air con- 
tinues into the dud system for the house- 
And expecting heat from the refrigerant 
has caused il to condense to a liquid. 

As a liquid, the Freon continues its jour- 
ney in a loop toward the first heal ex- 
changer. Stilt under pressure, the liquid 
passes through a narrow opening, which 
lessens the pressure, lowering the boiling 
point of the Freon. Again the FreOn boils 
and takes on heat. 

In summer, to cooF your home, you re- 
verse the cycle. The heat exchanger in 
the flow of lha air-moving system be- 
comes an evaporator, and the ground- 
water coils become the condenser. 



could run between $1000 and 
$2500. 

So the total investment might be 
dose to $5000 before you pay a pen* 
ny on the heat pump* A water- 
source heat pump, installed, falls in 
the same price range as an air- 
source pump— between $3000 and 
$4000 for a unit for the average 
house. 

Dr. Jay H. Lehr, a hydrologist and 
executive director of the National 
Water Well Assn** says it may take 
five or six years for a suburban fam- 
ily to realize in operating savings 
the investment made for wells to 
run a water-source heat pump. "But 
when that family understands once 
the investment is wiped out, savings 
will be $800 to $1000 every year on 
energy costs* it seems to me they'll 
decide in favor of a watercourse 
heat pump/' Lehr aayx. 

Pumping out savings. 

“Water-source heat pumps save 
between 15 percent and 20 percent 
in operating costs over air-source 
units in our area," says Richard 
Getzschman of Getzschman Heat- 
ing & Air Conditioning, Omaha, 
Neb, "And they save at least 40 per- 
cent over the costs of operating elec- 
tric-resistance heating and a sepa- 
rate airconditioner/' 

Some claim they last longer* too. 
John Oyer, an executive with Frie- 
drich, a major producer of water- 
and air-source heat pumps, was 
quoted recently in a trade journal 
claiming a life expectancy for water- 
source machines twice that of air- 
source units. 
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On the drawing board are plans to supply system, a wait aupplhea a central heal 
ftsvars) houses with ground water feeding pump that provides healed or cooted water 
Individual heat pumps. In a variation of the through Insulated pipes to each house. 



Others closely associated with 
this burgeoning branch of the busi- 
ness agree for two reasons: fl> the 
water-source pump is designed with 
fewer purls and more simplicity 
than its air-to-air cousin, and (2) 
drawing energy from water takes 
less mechanical work. 

Questions to ponder 

Still, considering the coat, before 
committing youself to a water- 
source heat pump, you'd want an- 
swer# to a few questions like the 
ones listed here; 

Can I retrofit a water-source pump 
to my steam or hot-water Heating sys- 
tem? Not easily, several heat-pump 
dealers told us. You're probably fac- 
ing an additional expense to install a 
forced hot-air system. That can be a 
complicated job with a long pay- 
back period, The dealers weren't en- 
couraging. 

Is if OK to drill wells qa suburban 
property? At least six states cur- 
rently forbid recharge wells (see Hat, 
p age 157K Check w ith local code of h ■ 
cials first, or with a well driller, 
whose business it is to know. And ob- 
viously you don't want to drill 
through buried natural-gas or pow- 
er lines. Otherwise, the answer to 
the question is yes. 

Is u recharge well the only means 
for disposing nf discharge water? No, 
If the soil is sandy enough to encour- 
age rapid drainage, you may be able 
to distribute the discharge water 
through a lawn-sprinkling system 
or by some method of crop irriga- 
tion. 

Water could also be dumped into a 
stream f river or pond if soil 
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conditions permit the discharge to 
sift back down to underground 
water-carrying strata in a reason- 
able time. 

Certainly, if your heat-pump sys- 
tem were able to draw water from 
and eject water to a pond+ your ini- 
tial investment would be dramati- 
cally reduced to the mere expense of 
of an electric pump and the neces- 
sary piping. 

is 11 always necessary to drill 20(1 lo 
300 feet for water? "No,' 1 says John 
Oyer of Friedrich. "A lung coastal ar- 
eas, especially in Florida. Virginia, 
Maryland and Long Island in New 
York, homeowners will find good 
water for heat pump purposes at 
depths nf 20 to 30 feet." 

People in these areas pay little to 
a driller for a well, and some sucees- 
fully drill their own. Installation 
and operation of the water-source 
heat pump is the same as for other 
areas. 

Can anyone with property eventu- 
ally save money wiili a water-source 
heat pump? No, not everyone. Re- 
member, this machine delivers com- 
fort all year— heating in winter, 
cooling in summer. 

If you live in a northern state and 
can survive summer without cool- 
ing, or in a southern climate that 
erases the need for winter heat, 
there's no way you could justify the 
cost of a water-source heat pump. 
You wouldn’t want an air-source 
heat pump, either. 

Feelings run hat and cald 

Within the heating and aircondi- 
tioning industry, there are people 
gung-ho over water-source heat 



pumps and others either unim- 
pressed or downright negative 
shout their prospects. 

As Oyer puts it, "There is a certain 
amount of inertia built into this 
business — a hesitancy to jump into 
something new. What amazes and 
amuses me is the fact that once peo- 
ple are converted, they react as if 
they've 4 aeen the light,' *' 

Lingering skepticism in the indus- 
try might be dispelled by some re- 
cent research on ways to improve 
the idea. One way: integrate heat- 
pump Use with City water suppliers. 
Water could be piped in, run through 
the pump and returned to communi- 
ty storage, since the water is in no 
way contaminated on its way 
through the heat pump. Or, it might 
pass through the heat pump before 
being stored or used inside the 
house (or apartment). 

One system for several homes 

Another idea on the drawing 
board comes from Argonne Labs. 
Says engineer James Calm, "At 
some point, a point different for each 
community, it becomes more Attrac- 
tive to link several houses, all Lhe 
apartments in a building or an en- 
tire community into u network of 
ground-water distribution from a 
common sot of wells," 

To date, only one practical appli- 
cation of this concept has gotten be- 
yond the planning stages. McCall 
Brothers of Charlotte, N.C., is using 
a centralized set of wells to provide 
ground water for 28 town ho use con- 
dominiums. At this writing, the 
project is stalled because of lack of 
funding to complete construction of 
the houses. 

And theirs certainly isn't the only 
ground- water heat project bottled 
up by financial difficulties. It may be 
difficult for you to lay out the thou- 
sands of dollars it would take to drill 
the well and install such a heat- 
pump system. 

On the other hand, if fuel costs 
continue to rise, it may soon become 
difficult not to consider plans to 
pump some energy from your own 
back yard. PM 
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Read Wtaal These Foley 
Shop Owners Say: 

Shop will gross S40.QQO . 

. . . likes being independent 

r 7 worked in carious ituius- 
Iriulji i S,\, ft >r i , tU-ul u hvtt Ss 

ii’r ) tide r fit if / l tUiill Mlttk? 
money for someone fifty H'fty t 
i ttuldn t tin it far my si il. Sit 
after lasing nr s' r rytthir Job, ! 
opened rny F<>ify sharpening 
i/jr tft in (he basement <f ms 
home. f paly had a minimum of 
ninth In start tiith. hilt fttlec 
finance tl the balance Ms- shtip 
wilt grins river $40,000 this 
year, nut! t hie the f feting of 
running my f>h'fr xh*>p without 
itmst; rini; It) StwiftHlt' else 
William Wrtcotl 
Willoughby. Obto 4-4 (KS 4 

Husband and 
wife have a 
going spare 
time shop 

"f'm n rfin.tfrw* 
(ton fttreman , 
and nr, u ift is if nurse's aide, 
Our ftfjrv shop fits in nicety 
with i ntr regular itth.s , and nr 
earn extra money. Qar sons 
help tnti i txi, k* nttr.i i i u rent 
ft 1/ nils huxifU-ss. 

' I m shit too young it) retire, 
hut when 1 th- nt htivi is wry 
tphHf hit -kites' huilt up holts 
equipment helps us unit) \josfti 
wtiri mhf hrtttys rUslpirlrrs 
hoi k with more tubs tm ti regU- 
tur basis , Ifr /ujvi.' ti bu oj 
repeal hti.viness the yrtir 
around. ' ' 

Victor Kofllaakl 
Slurgli, Michigan 1 




This cun be one of th* moat 
Important decisions you ever make 

Going into business fur yourself can he the 
most exciting ami rewarding decision you're 
likely to make in your I i retime, 

Owning your own business brings you a 
sense of independence. You're the boss, sel- 
ling your own work hours. Your own effort 
builds (he business I'oi yourself and your 
In mil y. You can achieve great slu is factum 
and profits, if you choose and manage your 
business wisely. That's why so many men. 
just like you, arc cashing in on the big profits 
to be inside In this fa si -growing service field , 
The sharpening business allows you lo gen 
started with only a minimum investment, re- 
quiring little space and effort for a successful 
operation. It lets you build and expand as 
fast, or as slowly as you like. You pocket 
most of the money you hike in, because there 
are exceptionally high profits with no in- 
vestment in merchandise. 

I Fyou need only $200 or $400 extra income 
each month, a sharpening business is ideal 
for spare time. The additional dollars can he 
SPENT for more of the good things of life. Or 
they can he SA V L E> in a rainy-day fund lhal 
the family can bank on. 

More sharpening businesses ere 
needed every year 
As original equipment continues to climb 
in cost, owners sire becoming more con- 
cerned [Mai the equipment he maintained so 
that it performs like new. This means more 
companies, contractors, earpenlcrs and 
homeowners are having their old saw blades 
and tools resharpened many times, Where ffi 
the past , they would have replaced them 
with new blades or tools. This is where you 



can step in with (he much needed service of 
sharpening saws and practically any kind of 
tool. 

FREE FACTS TODAY I 

This FREE 
booklet has 
helped 
thousands 

Thousands of good men 
have been inspired by this 
fact -filled book into mak- 
ing that first important 
step of starting (heir own 
business. It Can be yours jus! for the asking. 
if cavers these important subjects . . ♦ 

* How much money can you make 
» Ago, aducotion not m factor 

■ Ho Selling 1 * required — cu*tom*r* bring 
their business to you 

* Lawn mower* and chain aewft 

* Sharpening bualnou La year-round 

* Sharpening opportunities m small town a 
and large cities 

* A sharpening business provides ex eel lent 
retirement income 

m How Foley helps you start 
. No experience needed, any age can 
Succeed 

Act today, 10 you can have I 
brighter, more secure tomorrow 

Right now, while this is still fresh in your 
mind, fill-in the eoupon below’. We will send 
your FREE copy of “Opportunities in a 
Sharpening Business of Your Own’ 1 . There 
is absolutely no obligation and there are nn 
franchise tea in starling your Poky Sharpen- 
ing Business. 

Strrd rant name tmd utlitfni mi tatty Si unufueiu firry Co. 

tit )X hefty human, MitmrapaUt, Minnntrtu 5S4M 




CUP OUT AND MAIL THIS COUPON TODAY - OR CALL TOLL FREE 

(Except in Hawaii nr Alaska), 24 HO UR ANSWERING SERVICE 



B GIad ho 

chose Foley 
for his saw 
shop 

"/ worker! as a 
carpenter till my 
life , hut when a hurl, irfttrs 
forced nu to <piii t decided tv 
go into liurrfte flint; faff time 
I'm eery proud of my shop and 
ithtd rm choice «•*!> fairy 
equipment , , it is superb 1 
made aver lost sear, 

anti ihis vem a scill Cf Maw 
I im a 000 " 

Victor Johnson 
Lincoln. Nebraska 6JIMT 




FREE 

BOOKLET 

This little book 
has helped 
change the 
lives of thou- 
sands of good 
people, jus I 



like you. Just complete the coupon, 
dip il ot] I and mail it Lo u> today. 
Get started now for a brighter, 
more prosperous tomorrow! 



iFolay Waoutae luring Company 
1 320 B Foky Building 
I Minneapolis, Minn. 55418 

I [I yes. I would like to receive compleie details 
I about how i can easily siau a pr&fiiapie, Foley- 
I equipped sharpening shop. Praase rush me your 
I FREE booklet, witnout any cost or obligation, than 
! gives me lull details on bow I can quickly step my own 

* business. 

I NAME 

J ADDRESS 

* CITY 

> STATE „ ZIP 




AREA CODE 



PHONE NO.. 





COLD RELIEF. 

Popular DAP Acrylic Latex Caulk 
quickly and easily tills 
energy -wasting gaps around window 
and door frames, end seals joints 
between siding and masonry. Dries fast 
enough to paint the same day. 

But you may not have to. 
Because it comes in seven popular 
house and trim colors. 



America 4 ! Handy man 

O 1900 DAP Inc DAP is a Trademark of DAP Inc,, 
Dayton, Ohio -I^HOI. Subsidiary of Plough, Inc 



All of this technology can be understood if you know 
how the phone system beyond thfj dial tone works. 
Phones are electromechanical instruments that take 
the numbers that you have dialed, push them through 
their own circuits* then transmit them over the phone 
line. 

Once at the phone tine, the number?, are in the form 
of either rotary pulses or tone codes. Moat of the coun- 
try still has rotary .pulse phoning, hut the phone sys- 
tem is rapidly converting over to tone-coding and com- 
puter switching. 

Rotary-pulse dialing is an electronic counting sys- 
tem based on the number of rotary impulses for each 
digit dialed, as determined by contacts inside your 
phone. The tone-coding system used with computer 
switching is called Dual-Tone Multi-Frequency 
(DTMF) dialing. It splits the tone impulses you get off 
, your Touch-Tone into sounds that computers at the 
central office can recognize, 

Most of the telephonic devices offered for sale are 
still based on the old pulse system. 

Computers aiding mobile phones 

Mobile phones, however* are already bene fit ting 
from computers with the "low-powered cell block" 
concept where lots of users can be accommodated. 
Rather than depending on one powerful signal* the 
t phone Company Uses many low-powered “cellular 
transmitters, 1 ' which are controlled by computers in 
the car phone and in the switching office. The system 
offers drastic increases in the number of customers 
possible for mobile phones. 

Where you have DTMF, you also have computer 
switching through microprocessors (mini-computers} 




Kwik Eeal Tub 8? Tile <Xaii 
is a hanefomarfe favonte'S&lu 
to scaliita atour^Utos, in 
and showers.iAlsQ^fouts andin 
tile, fills craikif&nd joints mV 
ceilmgs^wloyoof;] trim. Driei 
Stays flexible. Won't yellow. Rests 
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TODAY S TELEPHONES: TOO SMART TO JUST RING 

(COflHnuctf Sfnm page '}[) 

home decor. They take the incoming voice and step it 
up through a final speaker so that you have hands-off 
speaking and listening. They are driven, usually, by 
the line current, ns is the phone circuitry. However, 
Home use extra battery power, 

Essentially dynamic microphones, they amplify 
your voice to the other party, or they cut down on 
noise and clear up the conversation, The Happy Talk- 
er from Roan we 1 1 works on this principle, Some are 
battery -driven, as are communications microphones. 

Remote extensions 

Cordless phone* are no longer toys; they've come of 
age. There are two kind*: long-distance and short- 
range. Both are “duplex ,h units, allowing the user to 
talk and hear at the same time. 

The short-range unit uses the electrical wiring of 
your home as its antenna, while the long-range uses a 
more powerful independent antenna. Roth come with 
self-contained base repeaters, which Lake phone im- 
pulse* and retransmit them to a portable handset 
that look* much like a walkie-talkie. 

The long-range unit boast* a potential range of a ; 
mile or more (depending cm conditions), while the 
short-range unit will only transmit 300 to 400 feet. 

Drawbacks to the long-range unit include possible 
interference from nearby citizens band sets (they op- 
erate on the CB band) and the fact that the Federal 
Communications Commission (FCC) is legislating 
them off the market, They can also be noisy. For the 
short-range unit, the most annoying drawback is the 
limited range. 






t |390 DAP Inc DAP and KwiJt-Soai arfc tr&dantftfkB of 
DAP Inc , Dayti'n. Ghsu 4540 1 Subi.idi.iiY o( Plough. Inc 
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which offers expanded service. The 
phone company 35 now offering com* 
puter-contr oiled sei'vices, such m 
call- waiting and speed-calling. In 
call- waiting, you gel a signal letting 
you know someone wants to talk 
while you're talking to another per- 
son; you can put the first person on 
hold and talk with the second* 
Speed-calling is similar to the auto- 
matic di Eiters we’ve mentioned, Just 
push one or two digits for access ttj 
frequently called numbers. 

Microchips offer even more poten- 
tial: With them, there's plenty of 
room in a system (whether dialer, 
answerer or feature phone) for more 
memory, and thus more functions. 

Compactness even extends into 
such accessory areas as Rovafone's 
Call-Tone, a slave phone bell which 
allows you the freedom of knowing a 
call is ringing without the expense 
of extra phones. Or there's Roan- 
weil’s Happy Talker, a dynamic mi- 
crophone that slips over the stan- 
dard phone mouthpiece, cuts out 
background noise and improves 
phone conversations. 

Compactness is also evident in the 
new generation of mini-phones, 
which are alt electronic and solid- 
state^ These include the GTE Flip- 
Phone or We he or Zip-Phone. 

There's another area which has 
also been affected by competition 
with Ma Bell, and that's designer 
phones. So intense is the competi- 
tion in the phone market today that 
Ma Bell has been forced to market n 
line of Mickey Mouse, Snoopy and 
other specialty phones. 

Hall began six years ago when the 
Federal Communications Commis- 
sion Loosened the fetters on the pri- 
vate telephone industry. The ruling 
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let people lie into Ma Bell's titles 
with their own equipment. Now all 
you do is notify the phone company. 
Th is h as s p u r red de ve 1 opm e nt * > f th e 
private phone industry. 

What of the future? It’s conceiv- 
able that phones which Eire state-of- 
the-art today will be outmoded next 
year, or sooner, as more functions 
are crammed inside them. 

At Bell Laba, technicians have in- 
creased the density on microchips lo 
G4K (roughly 65,000 bits of informa- 
tion), The new chip is also a micro- 
computer unto itself. Just imagine 
what a couple of these could do* 



Bell says, "Unlike a microproces- 
sor, which requires additional chips 
for memory storage, the MAG-4 mi- 
crocomputer is totally self-con- 
tained on a single silicon chip. Along 
with a central processor, there's 
enough memory on the chip to store 
operating instructions for added 
features such as self-diagnosis when 
equipment malfunctions * , , Also, 
the microcomputer can easily he tai- 
lored to handle a wide variety of ap- 
plications in telecommunications." 

Boiled down, this says that with 
these little gems, a phone will he 
able Lo do just about anything! M 



Save with new 
Stanley Weather Stripping 

Weather strip now to save money and energy. Stanley has a complete line of 
weatherstripping products, including our unique ’Our Best' line of premium 
quality energy savers. Specialty made to install easily, seal up tight. 

* door bottoms: patented sweep reduces carpel wear, choice of colors 
(VI 302) 

* self-stick door weather seals: hidden when door is closed 
(V1313A/1314) 

* snap-in window seal: for double-hung windows, reusable (VI 338) 

* replacement weather seal ‘pile 1 : for aluminum storm windows, doors 
(V1329/V1330) 

* snap-on pipe insulation; 3 f lengths, no taping or wrapping (SP1370) 

* window air conditioner covers: tear-resistant, attractive [VI 368) 

* 70 more energy severs to help save money 
this winter* 

For quality weather stripping, ask for Stanley 
by name. The Stanley Hardware Division, 

The Stanley Works, New Britain, GT 06050. 



STANLEY 



helps you 
do things 
right. 
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California Man Discovers How To Turn His 
Workshop Into A Great Second-Income Source 



Says You Can Do The Same, FREE Booklet Gives Full Description 



How many hours a weal do you spend id your 
biwnR wurkwkup or hubby rami? Du you COO Aider 
youiWf cn«(iwnjf^U\ in din** I. jirui lava to imike 
things? 

y^Qt wpuM you think nf thu wim of making rui 
extra 5500, $1,000. even 53,000 tills «ty t»xt 
month? 

What's more, what if you could, do it awry 
month , . . ftH yaar long? 

Che.pffls vim can. Right now thousands of 
folks like you all acres* ths country a re doing it 
Boating inllatkKi and having foa at the Bamo 
ttma! 

Sotos of thorn simply supplement (heir ta- 
oumos, wharoos others hove pltj™ quit their 
rtNulur jobs to do this full-time,, 

Itefore you dtomira ifctoau something too good 
to ho true , . . BtWfintJiing Ihj'it could mover bappac 
to you. plmnm aUew me to exptato. I was skepti- 
cal too at first, toil I bqou became a l-mlitrrerl So 
will you. 

Here's why: 

hi toy poaftiwuM Director of American Etiire- 
prwstmra Asmdabon. I tun intortnod of thou- 
sands of new ways pooplo are making munoy 
ovary year. Many him out to be hab-brainad 
juJimmo*, others require sucha huge investment 
that they aren't practical for the majority of 
IdU 

Bui racenUv, something erresod my desk. un- 
like anylhinj f'd sown before. I didn't bw it at 
the time, but L was about to discover csrtfl of the 
moat uxcillrijji opportunit k * ever uncovered for 
ouchankMlly inclined people who want to use 
their itjwliil nkilirt to Jtuiio some extra money! 

It was faadnetbigl This fallow had nn easy- 
to-follow method that ho wh* usirve to male 
more money in a month than moat folk* make Ln 
aix months. ! had to hear more. 

immediately 1 had my sacratary contact the 
man who hod oent me the outline of hi* idoa. 
After all, it's not often I stumble upon safnathing 
as hot as this, 1 was anxious lu report it to both 
(he reactors of my syndicated column "Inside 
Small Busksn" as well as oil the members of 
our urjKinifcJitiyn- 

He nmved at my office three days later, and 
I’ve got to tall y«u — what he showed mo nearly 
floored me! I bier learned that not only had ho 
bean cwnpletalv truthful fwe verify all slate- 
roantttl. but he undentated (be potential It is. in 
bet, staggering! And the beat part U that 
virtually anyono who is handy with oafluiwn 



iTveryday household, tools can do it! 

I reported thia to my foadero and AEA mOftV 
bon. I gave them all ine Inside details. 

Than e wonderful thing started hap[iening. 
Folks from all over the country began writing ms 
excitedly about this new ’found suCoeaS. 

L wish you could see all the letters - , . 

I've muds dose to 110,000 the first throe 
months with your now system. T hank s for your 
advice f STEVE COHEN, NEW JERSEY 



But that's not ail because when yuu uw this 
system you will be mble Id Rvnkl paying uxcirbi- 
tanl taxes too (legally). 



You'll see why when you read my FREE report 
weribiug this wonderful c 



[Inscribing this wonderful opportunity. 

The amount of moony you make with this sys- 
tem is mtirely up to you. T cannot promise you'll 
make a fortune from this; however, I can 



promise you (his: .1 will show yuu hi rw you CAN 
mechanically indiued 



1 took your advice. Now (nine months later) fm 
f ki vb whuf JVii doing, and I'm 
making enough muney to buy my uwti home. 

RALPH ALAMA. FLORIDA 



profit from this IT you ora i 
and able to follow simple mstruebons- If it 
sounds pretty way. believe me. it is! 
fw written a very Important booklet deacrib- 



Funtnsbci 1 1 [hough! rettramont was going to 
be baring. With your new system. I'm really on- 
jOyingltp?. The money is pretty good too. Thanks 
much. PETER MARSTON, ILLINOIS 



iug this new opportunity— and I’d Like to send it 
to you obsotutety FREE . No, there's no catch. You 



Ki^OUOrjMIUWiyJ-tttt No. UiOHJ flaotAlCft. TW 
risk nothing but the east of a postage stamp. 
If you're LnlemMed. here's aU you haw to do: 



It's so enisy to rttofto inofiuV [hi* way, 1 Culi’f 
believe J never thought of it T 

fIM ST ARNO W, CALIFORNIA 



Now 1 invite you to read about this fasdnating 
fun way to make money in your own workshop,! 
want you to soo for ymunsalf how easy it to to 
make extra cash with this system. Probably 
mare in a month than moot folks make in six 
taDtttta at their regular jobs’ 

Here's why: 

* You (Wl need any (pedal *kflb v 
training. That e right u you axe handy with 
orlmary household tools and; are mecbaul- 
calty indined, you can start pro Tiling from 
this immediately, 

* ll dqe*n H t nKpdnia lq( gf cash to gel Started, 

Although every burinau bpoortunlty ra- 
cjuireAAoma inveatAlent, many folkji hnvu t>»- 
come vary successful in this ondeuvor withe 
suirt’up inveaununl of as little as 5200. 



L IU1 In (be coupon hekm aad send far my re- 
veaUng free report today. 

1. Road it twice s fl soon as you receive It, See 
how i&sdly yuu can prufit with It. 

3 . Ef you have any ipimthuiM at that polnl, 
simply call our loil free "Hotline To 
Sucuem/’ aJ] ygur queetfona will be an- 
swered without abhitattofl- 

4- Then, gel started turning your wwkshep into 
a great sefiond’mctine seuroe. 



* ii wlU help you ENJOY Vn as wefi u enre 
extra money. This is much more than jjuil a 
way to make sonw easy money. You will 
enrich your life by doling niuribing you 
genuinely scifcy— unlike the vnsl majority ef 
working puopEn today. 

+ You won't haw to quit your fab. Your 
prtjfjunt tbCOOW Cttb nsnpin unriisturbod- 
Many folks Htart port-Hnm until dwy are 
reedy to make n career in this excMing sacl 
lucrative field. 



It’s as simple as that. 

Why am I willing to sunri you this valuobla 
npocial report free of charge? 

Simple. Bochum I honestly boifovo that oooe 
you reed it, act on the system involved ami start 
to make money with it, you will eagerly buy 
everything else I write, and perhaps even bfr 
coma a member of our exclusive nrg&ahatkm. 

I honestly h ope you’ll take this msraaga seri- 
ously. Thera'a no risk All look to that you taka a 
lock. Hunt make your own decision. 

So right now, cut cut the coupon below, fill it 
out, ana rruiLL it to mu today. FWre mark the 
front of your enuudupe "pnaouT and Hi be 
sure your free report fa rushed to you by return 
m&il, 

Ytvr frwotqjyls wuiting frw you- Onfer It now. 



Sincerely, 



CAlt>d^2-S 









ChsHfl R. Revel 



Chose Revels fimmciuJ eu/umit 'TNSfDE SMALL RDSINESS," in syndics tod by the gum! Lon Anguine TjOich syndicutu th/tnigbout tfiu IJ S, Qilf 
your JbcoJ editor to rbo if the cciumn appears in your city. Jji coso you huvon't hoard, Mr. Aeml's pufiiicnbutui dre used extansivofy at USCaad 
Other pranuiiert htuinnss Schoftfc oCttW Uhe CtWntry. 



r SEND FOB YOUR FREE REPORT TODAY 



Chase Revel, 2311 Pontius Avenue, Suite B-926 . Los Angeles. CA 60064 



0 *K, t Chase, prove it to me. Send my free report describing how I can turn my workshop into a 
groat seoond-lacQine source, and make es much money m a month as most people make Ln six 
months. I understand this special report is mine to keep— with no cost or obligation whatsoever. 



Name 



Address 
City 



i 



State 



.Zip. 
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RFCBVE TV FROM SATELLITES 

fCcyiftfwed fro m p ?ftg t ify 

vide# plans for Uic< antenna for $30. 

One company, U.S. Cable uml 
Electro nitrs, is now celling complete 
satellite reception stations to home- 
owners, The bill runs to $5000 for all 
equipment, including the 12-foot an- 
tenna, LNA and down converter. De- 
pending on ftuch variables as cable 
length from antenna to home, they 
also offer complete installation of 
the reception station for an addi- 
tional $25(1 to $r100. 

We looked in at Ridge Electronic# 
<U.S. Cable's upstate N.Y. retailer) 
and saw their system. They were 
getting impressively vivid recep- 
tion. The lead photo (on page 112) 
and others in this article were shot 
on location at one of their custom- 
er's homes. 

Bob Morley, president of U.S, Ca- 
ble, hopes to in stall at least 50 such 
systems in the next year, but 
wouldn’t be surprised at even more 
orders. They now have a string of six 
retailers in the Northeast and ex- 
pect to continue their growth, 

Electronics for homebuilders 

The most popular approach to 
homebullding LNAa, microwave re- 
ceivers and TV channel modulators, 
with connector#, i& through two sets 
of plans created from the work of 
Prof, Taylor Howard and Robert 
Coleman. Both are provided by Sat- 
ellite Television Technology for $30 
each ($50 together]. 

Coleman's manual describes how 
to convert aurp tils telephone-compa- 
ny microwave equipment iint n an 
Earth station. It's claimed that the 
prototype installation costs under 
$500. It’s important to note, howev- 
er, that supplies of the right surplus 
equipment are erratic and may be 
drying up. Circuit boards are avail- 
able directly from Coleman for the 
scratch-built LNA described in the 
manual, 

Howard’s manual shows how to 
build all the electro riles as simply as 
possible with easily located new 
parts. Although a very large project, 
it's said to he within the reach of per- 
son# with "modest 5 ' electronic skills 
for an investment of around $2000, 
including a surplus antenna (may be 
hard to find now). 

Two companies, Micro-corn m and 
Microwave Associates, are produc- 
ing complete single-channel receiv- 
ers for around $2000, and Micro- 
coni m sells receive i' subassemblies. 
Th roughout the field, 1 also found 
high praise for a company named 
Satellite Innovations, which sup- 
plier plans, subassemblies and parts 
for some of the electronics and parts 



of antennas. Many more sources of 
ideas and information can be found 
in Home-Satellite TV Reception. 

Fuzzy but fun 

Some people are simply inveterate 
tinkerers, Mike Fletcher, a ham ra- 
dio operator and telephone-compa- 
ny technician in Maine, did "a lot of 
reading and calling around 1 ' to find 
out how to capture satellite TV sig- 
nals. He bought some surplus equip- 
ment. including an antenna that ho 
hung on the side of his house, and 
scratch- built an amplifier (not tow 
noise), 

Fletcher's rig couldn't get the 
sound track, and he described the 
image as “somewhat discernible . . . 
not close to watching quality.” But 
he “just wanted to see if I could get 
any picture at all." The answer came 
for less than $100, which must define 
the bottom line for Earth-station 
cost. 

Now he's upgrading the system 
using technical magazine articles 
and more conversations with other 
enthusiasts, but still isn't spending 
much. If you know where to look, he 
says, you can find good parts that 
are free because they don’t meet 
military specifications, or because 
they are samples (including special 
transistors that hold up LNA and 
receiver costs). 

Legalities and tees 

As of October 1070, you no longer 
needed a federal license for receive- 
only Earth stations. Some strong 
controversy continues, however, 
over the legality and morality of 
tuning in on communication# which 
are only relayed transmissions from 
specific suppliers to designated re- 
cipients for broadcast over local TV 
stations or cable systems. 

One possibility is to sell listening 
rights to private earth station own- 
er#, Producers of several religious 
networks, however, are happy to 
have viewers tune in and so charge 
nothing. Some commercial networks 
charge a single lifetime payment, or 
a fee similar to that for receiving the 
programming via cable. Others, like 
Home Box Office, refuse to sell 
(some say they don't have the rights 
to sell directly). 

I talked with a top executive at a 
large supplier of complete Earth- 
station installations (of the $35,000 
variety) who was outraged at 
"theft" by those who watch pro- 
gramming to which they were not 
granted access. He said his company 
would sell only to people who had 
purchased permission from those 
who beam the transmissions. 

An equally irate private owner 
iPtoase.|Um fq gaga t E4J 



You Can Build This 
Clock! 

New frannci 
Regulator 

* SOUD WAU-MOT 

1 GCflUftN. MOVEMENT 
- SAVEGYEftM* 

V-fiU will always rO- 

■ -ember the satisfac- 
tion rh.i i you felt m 
• 1 '-ding ycur own 
■: lock Our nBwV-enna 
■ -ingulalof 1$ rune ar tn« 
it'oh! magnifkiersl wall 
clocks ever producea 
yui you can bu'Ki d 

■ -isrfy and eccmom. 
icaiy using a Cralt M 
We -make ine mineere 
cutaandprarasemiM 
an cinicud pans Your 

■ instockon isguaran- 
leed 



Send Today for NEW 

116-Pose Cotabs 



CRAFT PRODUCTS CO, 

□apfl 01. ?W0 Own Si Si Choifea. IL Ml U 
□ Please send new cfilaiog £i 60 enclosed 

Naims 

Slrpat 





Clt'y / '’Z 1 P 



Swritfi Am mrj'r (Vj/Jimje Simv 7940 




42 Main St., Lynchburg, TN 37352 

JACK DANIEL 
BLUE DENIM 
HOG WASHERS 




Nowadays, to! Its call these "coveralls", "■over- 
alls", or "bib ave rails" but when I was a bay, 
we called them 'hog washers" This si urdy pair 
has Jack Daniel brass buttons, and snaps, a 
tailored Jack Daniel's label on (he Ir&nl, and a 
handsomely embroidered monogram on I he 
&ack yoke These durable, many pocJieled, blue 
denim, "hog washers" are .ureal for chores or 
ptisl kicking araujid Give WJisl size (30-42) and 
in seam (34-36) when ordering My $22.00 price 
includes posiage and handling 
Send check, money order, or use American 
Enpress, Visa or Master Charge, including all 
numbers arid srgnslure. 

(TL-nriGsseE residents add 6 % sales US } Far a color 
catalog tall of old Tennnssm items and Jack Daniel's 
k memorabilia, sand S] 00 10 above address 
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RECEIVE TV FROM SATELLITES 

(Contmutid irQtrt page 1 63} 





You're looking at one of the reasons 
why Parker makes the highest quality 
lawn care equipment. He*s R. W. 

Parker and he watches our every 
move * * , personally tests every- 
thing we make . , , raises a 
big fuss if he sees something he 
doesn’t like. He’s carrying on the diligent dedica- 
tion to quality started by his grandfather in 1884. 

If you’re fussy about your lawn, 
if you want lawn care equipment 
that works smoother, lasts longer, 
^ inn_ hardly ever needs repairs, see your 

m Jjfl Parker dealer. He has everything a 

v y fussy lawn-care man needs ) 

for a beautiful, lush, green lawn . . . 
power rakes, lawn sweepers 
(manual & trailer) , vacuums, v^* 
and blowers. We make the 
world's finest! 



L 
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SWEEPER COMPANY 
Box 1 72S, Dept. PM-HO, Spmgfidd, Ohio 4SJ0I 



Gentlemen: Please send your new color catalog of 
Parker Turf-Care Equipment. 

NAME — 

A DDKES3 

crtY STATE ZIP . 



told me that if no cable system 
comes past his house, and he has no 
access to a signal which rains on his 
property, even though he is willing 
to pay. then he is beinp discriminat- 
ed against by virtue of cable's limit- 
ed distribution. He has no compunc- 
tions about tuning in. 

There not only appear to be IcruI 
grounds for tuning in freely at home 
(so lohft iiH the signals are not re- 
transmitted, copied, sold or made 
public}, but there lh also the fact 
that the government may be pre- 
vented anyway from inspecting to 
see if you ttre tuning in. 

Tuning In a revolution 

He ports had it that Radio Shack 
was working on a “$1000 Earth sta- 
tion," but they deny it. Equipment 
prices no doubt will come down 
some, hut not enough to put an 
Earth station in every home, even if 
everyone did have obstruct ion- free 
back yards with room for large an- 
tennas. 

What probably will come in the 
not-too-distant future will be more 1 
powerful, higher frequency satel- 
lites for broadcasting directly to 
home TVs with 3-foot receiving dish- 
es. Purchase of access to program- 
ming might he part of the compari- 
tively low price of mass-marketed 
receiving stations. Rut uses for such 
satellites would £o beyond conven- 
tional programming to include two- 
way conferences for government, 
education or business and communi- 
cation between hospitals and rescue 
units. 

Obviously, there's a satellite tele- 
vision revolution underway. Ama- 
teur Earth-station owners not only 
have a front-row seat, but also are 
among the instigators. W 

Where to obtain 
further information 

Anterwia Development and Manuractmrirhg, Boh 1 179, 
Poplar Bluff, Md. 63901 

Bob Cooper. Satellite TV Technology, Box G, Arca- 
dia. OWfc. 73007 

Kintech, 1000 Tlcondaroga Of., Sunnyvale, Call! 
94007 

MCJOCOmm. 14900 Sandy Land. San Jobs. Celit 
95124 

Microwave Associates. 63 Hurd Aye , Sufllnglon, 
Mass. 01 SOS 

Sat Guide (monthly satellite TV program llsilngs, i2H: 
year). Box 1560, Hailey, Ind. 63333 
Sateifirti innovations. Box 5673, Winston-Salem, 
N.C. 2710a 

Satellite TelewHjn Tsefimofogy, Box 2478, Napa, 
Calif 94306 

U S. Cable and ElecUorwa. 1549 Ridge Rrt W.„ 
flocha&ter, M.Y. 14615 

John Van Laar, Satellite TV. Bon 40, BO. 3. OwlQTO , 
N.Y. 13630 

Hole: Please sand a sismped, setf-anJdrossed. bus»* 
nees-size envelope when requesting mlonnallon. 
Many of ihese bustriesses don't list ptione n wnbers 
due id the poieniiai volume of Inquiring calls 
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